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(54) Title: 2,3-SUBSTlTUTED 5.6-DlARYL-PYRAZlNE DERlVAllVliS AS CBl MODULAl'ORS 



(57) Abstract: The pcesent invention relates to 2,3-substituted 5.6-diaiyI-pyrazine derivatives, e.g. 5.6-diaiyl-3-heteiocy- 
^ cIylpyrazine-2-ester derivatives of fonnula (I) and processes for preparing such compounds, their use in the treatment of obesity, 
1^ psychiatric and neurological disorders, to methods for their therapeutic use and to pharmaceutica] compositions containing them. 

The compounds are cannabinoid receptor 1 (CBl) modulators. 



wo 2004/111039 PCT/SE2004/000968 

2,3-substituted 5,6-diaryl-pyraziiie daivatives as C3B1 modulators, 
field of inventjon 

5 The piesent invention relates to certain 4^-diaryl-3-heterocyclylpyrazine-2-ester derivatives 
of formula I, to processes for preparing such compounds, to their use in the treatment of 
obesity, psychiatric and neurological disorders, to methods for their thra^eutic use and to 
pharmaceutical compositions containing tbenL 

10 Background of the invention 

It is known that certain CBi modulators (known as antagonists or mverse agonists) are useful 
in the trealment of obesity, psychiatric and neurological disorfers (WO01/7070b and EP 
656354). However, there is a need for CBi modulators with improved physicochemical 
ts properties and/or DMPK properties and/or pharmacodynamic properties. 

Pyrazinecarboxamides are reported to possess antithrombotic properties (WO 92/ 02513). The 
compounds disclosed in this document are disclaimed from the compound claims of the 
piesent mvention. 5,6-Diphenyl-2-pyrazinecarboxylic acid is disclosed in CH 458 361. 



20 



Co-pending application PCT/GB02/05742 discloses compounds of the general formula (A) 



4 «5 



3 




1 2 



R^^N X— Y— NRR 



A 

and pharmaceutically acceptable salts, prodrugs, solvates and crystallme forms thweof, in 

25 which 

and independratly rqjresKit 

aCi.6alkylgroiq); 

an (amino)Ci.4alkyl- group in which the amino is optionally substituted by one or more Ci. 
salkyl groups; 
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an optionally substituted non-aromatic Cs-iscaibocyclic group; 
a (C3-i2cycloalli^l)Ct-3alkyI- group; 

a group "(CH2)i(phenyl )s in which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
and the phmyl groups are optionally independently substituted by one, two or three groups 
5 represented by Z; 
naphthyl; 
anthracenyl; 

a saturate 5 to 8 membered heterocyclic group containing one nitrogen and optionally one 
of the following: oxygen, sulphur or an additional nitrogen wherein the heterocyclic group is 
10 optionally substituted by one or inoreCi-aalkyl groups, hydroxy or benzyl; 
l-adamantylmethyl; 

a group - (CHiX Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
substituted by one or more Ci.aalkyl groups and Het represents an aromatic heterocycle 
optionally substituted by one, two or three groups selected Itom a Ci-salkyi group, a Q, 
15 5alkoxy group, or halo; 

or represents H and is as defined above; 

or R^ and R^ together with the nitrogen atom to which they are attached represent a saturated 
5 to 8 membered heterocyclic group containing one nitrogen and optionally one of the 
following: oxygen, sulphur or an additional nitrogen; wherein the heterocyclic group is 
20 optionally substituted by one or more Ci-salkyl groups, hydroxy or benzyl ; 
XisCOorSOa; 

Y is absent or represents NH optionally substitututed by a Ci^alkyl group; 

R^ and independently represent phenyl, thienyl or pyridyl each of which is optionally 

substituted by one, two or three groups represented by Z; 

25 

Z represents a Ci-salkyl grotq), a Ci.salkoxy group, hydroxy, halo, trifluoromethyl, 
. trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, anuno, mono or di Ci. 
aalkylamino, mono or di Cx-salkylamido, Ci-salkylsulphonyl, Ci-salkoxycaibonyl, carboxy, 
cyano, carbamoyl, mono or di Ci.aalkyi carbamoyl, sulphamoyl and acetyl; and 

30 

R^ is H, a Ci-3alkyl group, a Cuaalkoxymethyl group, trifluoromethyl, a hydroxyCi.aalkyI 
group, Ci.salkoxycarbonyl, carboxy, cyano, carbamoyl, mono or di Ci-salkylcarbamoyl, 
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acetyl, or hydrazinocaiboiiyl of formula -CONHNR^R" wherein R" and R'' are as previously 
defined for R' and R^ respectively; 

with the proviso that when R' and R^ together with the nitrogen atom to which they are 
5 attached represent 4-methylpiperazin-l-yl or R^ represents H and R^ represents methyl or 1- 
benzylpiperidin-4-yl; X is CO; Y is absent and R* is H; then R' and R* do not both represent 
4-methoxyphenyl; and their use m the treatment of obesity, psychiatric and neurological 



15 and pharmaceutically acceptable salts thereof, in which 

r' and R^ independently represent phenyl, thienyl or pyridyl each of which is independently 
optionally substitated by one or more groups represented by Z; 

Z represents a Ci^alkyl group, a Ci^oxy group, hydroxy, halo, trifluoromethyl, 
20 trifluoromethyltbio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, mono or di Ci. 
salkylamido, Ci.-salkylthio, Ci.salkylsulphonyl, Ci-salkylsulphonyloxy, Cioalkoxycarbonyl, 
caiboxy, cyano, carbamoyl, mono or di Ci.jalkyl carbamoyl, sulphamoyl, acetyl, an aromatic 
heteiocycUc group which is optionally substituted by one or more halo, Cl^^a]kyl, 
trifluoromethyl or trifluoromethoxy and a saturated or partially unsaturated 5 to 8 membered 
25 heteiocycUc group containmg one or more heteroatoms selected from nitrogen, oxygen or 
sulphur wherem the heterocycUc group is optionally substituted by one or more Caalkyl 
git>ups, hydroxy, fluoro. benzyl or an amino group -NR^R'' in which R" and R^ independenUy 
represent H or Ci-talkyl; 



disorder^. 



10 pescriptiop 9f the invention 

The invention relates to a compound of formula (T) 




,3 
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and K* independently represent a groiq) of formula (CH2)nCOOR^ 
in which n is 0, 1, 2, 3 or 4; and r^resrats a C4.i2alkyl group, a C3.]2CycloalkyI group or a 
(C3.i2cycloalkyl)Ci-3alkyl- group each of which is optionally substituted by one or more of 
the following: a Q^alkyl group; fluoro, amino or hydroxy, or 

5 

R'' represents a group -(CH2)aphenyl in which a is 0, 1, 2, 3 or 4 and the phenyl group is 
optionally substituted by one or more groiqps represented by Z which may be the same or 
different.or 

10 R^ represents a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more of the of the following: oxygen, sulphur or nitrogen; wherein the 
heterocyclic gcoxxp is optionally substituted by one or more Ci^alkyl groups, Ci-sacyl groups, 
hydroxy, amino or benzyl; or 

15 R^ and R"* independently represent a group of formula -(CH2)o-0-(CH2)p- R* in which o and p 
independently represent an integer 0, 1, 2, 3 or 4 with the proviso that neither R^ or R"^ is 
methoxy, and R^ represents a Ci.i2alkyl group or R^ represents phenyl optionally 
independently substituted by one or more Z groups or R^ represents an aromatic heterocyclic 
group or a saturated or partially unsaturated 5 to 8 membered heterocyclic group containing 

20 one or more of one foUowmg : oxygen, sulphur or nitrogen wherein each of these rings is 
optionally substituted by one or more groups represented by Z which may be the same or 
different ; 

R^ and R^ independently represent a d-ualkyl group optionally substituted by one or more 
25 fluoro, hydroxy, or amino, inrovided that if R^ is Ci^alkyl then R^ cannot be Ci-4alkyl or q 
cannot be 0 in R^ or 



R^ and R"^ independently represent a group of formula -(CH2)qR^ in which q is 0, 1, 2, 3 or 4, 
30 provided that if q is 0 in R^ then q cannot be 0 R^ and vice versa, R^ represents a C3- 
ncycloalkyl group, phenyl, an aromatic heterocyclic group or a saturated or partially 
unsaturated 5 to 12 membered heterocyclic group contaming one or more of one following: 
oxygen, sulphur or nitrogen, wherein each of these rings is optionally substituted by one or 
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more groups rcpreseoted by Z which may be the same or different or each of these liugs is 
substituted by pheayl which optionally substituted by moie Ci-4alkyl , a d^oxy, hydroxy, 
halo ortrifluoromethyl. 

5 and R* independently represent a group of fonnnla -(CH2)m-0-(CO)- R^° in whicli m 
leprcsents an integer 0, 1, 2, 3 or 4, m which R'° represents a Ci.nalkyl group optionally 
substituted by one or more fluoro, hydroxy, or amino or represents a groq? of fonnnla - 
(CH2)qR? in which 
q and R' is as previously described; 

10 or 

11 12 

and R"^ are identical and represent a group of formula CONR R 
in which 

R^^ and R^^ independently represent a Ci^alkyl group; 

an (amino)CMalkyl- group in which the ammo is optionaUy substituted by one or more Ci. 
15 3alkyl groups; 

a (C3.i2cycloalkyl)(CH2)g- group wherein g is 0, 1 , 2 or 3 wherein the cycloalkyi is optionally 
substituted by one or more fluoro, hydroxy. Ci-aalkyl, Ci-salkoxy, Ci.aalkoxycarbonyl, 
trifluoromethyl, amino or trifluoromethoxy; 

a group -(CH2)r(phenyl )s in which r is 0, 1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
20 and the phenyl groups are optionally mdependently substituted one or more groups 
represented by Z; 
naphthyl; 
anthracenyl; 

a saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one or 
25 more heteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic group 
is optionally substituted by one or more Q-aalkyl groups, hydroxy, fluoro, trifluoromethyl , 
benzyl or an amino group -NR'^R^ in which R"" and R^ independenfly represent H or CMalkyl ; 
1-adamantylmethyl; 

a group - (CH2)t Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
30 substituted by one or more Ci-salkyl groups and Het represents an aromatic heterocyclic 
group optionally substituted by one, two or three groups selected from a Ci.salfcyl group, a 
Ci-salkoxy group or halo ; 
or R*^ represents H and Rl^ is as defined above; 
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or R^^ aad R^^ together with the nitrogen atom to which they are attached represent a 
saturated or partially unsaturated S to 8 membered heterocyclic group containing one 
nitFOgm and optionally one of the following: oxygen, sulphur or an additional nitrogra; 
wherein the heterocyclic group is optionally substituted by one or more Ci.3alkyl groups, 
hydroxy, fluoro, trifluoromethyl, triiluoromethoxy, benzyl, d^alkanoyl or an amino group - 
NRW in which and R^ independently represent H or C^alkyl ; 

with the provisos that 

1) whM R^ and R^ are both a group of formula CONR^^R" then they do not represent 
carbamoyl, or mono or di Ci.aalkylcarbamoyl and 

2) when R\ R^ and R^ each represent phenyl then R'* is not benzyl. 

3) when one of R^ or R"^ is Ci-4allq^l then the other is not a group -(CH2)qR^ in which q is 0. 

It will be understood that where a substituent Z is present in more than one group that these 
substituents are independently selected and may be the same or different. 

The term aromatic heterocyclic group means an aromatic 5-, 6-, or 7-membered monocyclic 
ring or a 9- or 10-membered bicyclic ring, with up to five ring heteroatoms selected from 
oxygen, nitrogen and sulfur. Suitable aromatic heterocyclic groups include, for example fiaryl, 
pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridonyl, pyridazinyl, pyridazonoyl 
pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, benzothienyl, benzoxazolyl, 
benzimidazolyl, benzothiazolyl, indazolyl, benzofdrazanyl, quinolyl, isoquinolyl, 
quinazolinyl, qumoxalinyl, cmnolinyl or naphthyridinyl, preferably furyl, pyrrolyl, thienyl, 
oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, oxazolyl thiazolyl, isothiazolyl, oxadiazolyl, 
thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl or 13,5" 
triazenyl and more preferably pyrrolyl, thienyl, imidazolyl, oxazolyl or pyridyl. 

Suitable saturated or partially imsaturated 5 to 12 membered heterocyclic group contaioing 
one or more heteroatoms selected from nitrogen, oxygen or sulphur may be monocyclic or 
bicyclic and includes spiro bicyclic groups for example oxiranyl, oxetanyl, tetrahydrofuranyl, 
tetrahydropyranyl, 2,3-dihydro-l,3-thiazolyl, 1,3-thiazolidinyl, 4,5-dihydrooxazol-2-yl, (3- 
oxa-l-azaspiro[4.4]non-l-en-2-yl), pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro-1,4- 
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thiazinyl, 1-oxotetrahydrothieayl. l,l-dioxot^ydro-l,4-thiazinyl. piperidinyl, 
homopiperidinyl. pperarinyl, homopiperazinyl, dihydiopyridinyl, tetrahydropyridinyl. 
dihydiopyrimidmyl or tetrahydropyrimidinyl, preferably tetrahydrofaranyl, tetrahydropyranyl, 
pyrrolidinyl, morpholinyl, piperidinyl or piperazinyl. more preferably tetrahydrofuran-3-yl, 
5 tetrahydropyran-4-yl, pyrroUdin-S-jd, morphDliiio, piperidino, piperidin-4-yl or piperazin-1- 

yi. 

Further values of K\ R\ R' and R* in compounds of fonnnla I now foUow. It wiH be 
understood that such values may be used where appropriate with any of the definitions, claims 
10 or embodimHits defined herembefore or hereinafter. 

In a first group of compounds of formula. R* and are phenyl optionally substitoted by one 
or more groups Z. 

15 InasecondgroupofcompoundsoffonnulaI,R'andR'arcboth4-chlorophenyl. 

In a third group of compounds of formula I, R' and R'' independently rq>resent a gfoup of 
formula COOR' in which R' is a C4^alkyl group. 



20 



25 



In a fourth group of compounds of formula I, represents a group of formula COOR' in 
which R' is a d^aikyl group and R"* represents a group of formula -(CH2)o-0-(CH2)p- R in 
which o and p independently represent an integer ,0. 1, 2, 3 or 4 R« represents phenyl 
optionally independenUy substitoted by one or more Z groups. 

In afifth group of compounds of formula I, R' andR* are identical and each represent a group 
of formula CON R" R*^ in which R" and R^' are as previously defined with provisos. 



In a sixth group of compounds of formula I, R? and R* each represent a group of formula 
CON R" R" in which R" and R*^ together with the nitrogen atom to which they are attached 
30 represent piperidino. 

In a seventh group of compounds of formula I, R' represents a group of formula COOR' in 
whichR' is aC«alkyl group and R' represents a group of formula R^ andR' independently 
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represent a group of formula -(CHa)m-O-(CO)- R^" in which m rqwresents an integer 0, 1, 2, 3 
or 4, in which R^^ represents a Ci.iaalkyI group optionally substituted by one or more fluoro, 
hydroxy, or amino or R^^ represents phenyl optionally substituted by one or more groups 
represented by Z which may be the same or different 

In an eighth group of compounds, which is a sub group of the each of the first, second and 
third groups R^ and R"^ are identical. 

A particular group of confounds of formula I is represented by formula n 



ylmethyl optionally substituted by phenyl or a Ci-4alkyl group; and 

R^ represents a C^nzalkyl group, a C3-i2cycloalkyI group or a (C3-i2cydoaIkyl)Ci-3allsyl- 
group each of which is optionally substituted by one or more of the following: a Q^alkyl 
group; fluoro, amino or hydroxy. 

Particularly R^ is tert-butyl. 

Particularly R^ represents (4,4-dimethyl-4,5-dihydrooxazol-2-yl), (3-oxa-l-azaspiro[4.41non- 
l-ea-2-yl), (4-methyl-4,5-dihydrooxazol-2-yl), (4-methyIoxazol-2-yl), (4-phenyl-4,5- 
dihydrooxazoI-2-yl), (4-phenyloxazol-2-yl), (5-phenyl-4,5-dihydrooxazol-2-yl) or 3-(2H- 
tetrazol-2-yhnethyl). 




O 



II 



in which R^ and R^ are both 4-chlor<^henyl; 

R^ represents dihydrooxazolyl, (3-oxa-l-azaspiro[4.4]nonmyl), oxazolyl or tetrazol-2- 



Another aspect of the invention relates to the use a conopound of formula (la) and 
pharmaceutically acceptable salts thereof, in the preparation of a medicament for the 
treatment or prophylaxis of obesity, psychiatric disorders such as psychotic disorders, 
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schizophrcnia and bipolar disorders, anxiety, anxio-depressive disorders, depression, 
cognitive disorders, memory disordos, obsessive-compulsive disorders, anorexia, bulimia, 
attention disorders, epilepsy, and related conditions, and neurological disorders such as 
dementia, neurological disorders, Parkinson's Disease, Huntington's Chorea and Alzheimer's 
5 Disease, immune, cardiovascular, leproductive and endoarine disordesrs, septic shock, diseases 
related to the respiratory and gastrointestinal systems, and extended abuse, addiction and/or 
relapse indications. 

Formula la has the f ollowiog general formula: 

10 




la 

in which and independently represent phenyl, thienyl or pyridyl each of which is 
indepMidently optionally substituted by one or more groups r^resented by Z; 

15 Z represents a Ci^alkyl group, a Ci.6alkoxy group, hydroxy, halo, trifluoromethyl, 
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, mono or di Ci. 
aalkylamido. Ci-salkylsulphonyl, Ci.salkylsulphonyloxy, Ci-salkoxycarbonyl, carboxy. cyano, 
carbamoyl, mono or di Q-aalkyl carbamoyl, sulphamoyl, acetyl, an aromatic heterocyclic 
group which is optionally substituted by one or more halo, Ci-»alkyl, trifluoromethyl or 

20 trifluoromethoxy and a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more heteroatoms selected ftom nitrogpn, oxygai or sulphur wherein the 
heterocyclic grovqp is optionally substituted by one or more Q.aalkyl groups, hydroxy, fluoro, 
benzyl or an amino group -NR*R' in which R* and R'' independentiy represent H or Ci.4alkyl; 

25 R' and R* independentiy represent a grovq) of formula (CH2)nCCX)R 

in which n is 0, 1, 2, 3 or 4; and R' represents a Cwjalkyl group, a Cs-izcycloalkyl group or a 
(C3.i2cycloalkyl)Ci.3alkyl- group each of which is optionally substituted by one or more of 
the following: a Ci^ealkyl group; fluoro, amino or hydroxy, or 
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represents a group -(CH2)aphenyl in which a is 0, 1, 2, 3 or 4 and the phenyl groiq) is 
optionally substitated by one or more groups represented by Z which may be the same or 
different or 

5 

represents a saturated or partially unsaturated S to 8 naembered heterocyclic groiq> 
containing one or more of the of the following: oxygen, sulphur or nitrogen; wherein the 
heterocyclic group is optionally substituted by one or more Q^alkyl groups, Ci.aacyl groups, 
hydroxy, amino or benzyl; or 

10 

R^ and independently represerit a group of formula -(CH2)o-0-(CH2)p- R* in which o and p 
independently represent an integer 0, 1, 2, 3 or 4 and R^ represents a Ci-i2alkyl group or R^ 
represents phenyl optionally independently substituted by one or more Z groups or R^ 
represents an aromatic heterocyclic group or a saturated or partially unsaturated 5 to 8 
15 membered heterocyclic group containing one or more of one following: oxygen, sulphur or 
nitrogen wherein each of these rings is optionally substituted by one or more groups 
represented by Z which may be the same or different ; 

R^ and R"^ independently represent a Cn2alkyl group optionally substituted by one or more 
20 fluoro, hydroxy, or amino; or 

R^ and R"^ independently represent a group of formula -(CH2)qR^ in whidi q is 0, 1, 2, 3 or 4 
and R^ represents a Ca-ucycloalkyl group, phenyl, an aromatic heterocyclic groiq) or a 
saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one or more 
25 of one following: oxygen, sulphur or nitrogen wherein each of these rings is optionally 
substituted by one or more groups represented by Z which may be the same or different; or 

R^ and R"* independently represent a group of formula -(C3J2)m-0-(CO)- R^® in which m 
rq)resents an integer 0, 1, 2, 3 or 4 , in which R^^ represents a Cuaalkyl group optionaDy 
30 substituted by one or more fluoro, hydroxy, or amino or R^^ represents a group of formula - 
(CH2)qR^ in which 
q and R^ is as previously described; 
or 
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andR^ independently represent a group of formula CONR^^R^^ 
in which 

R^^ and R^^ independently represent a Q-ealkyl group; 

an (ainino)CMalkyl- groiq> in which the amino is optionally substituted by one or more Q. 
5 aalkyl groiqps; 

a (C3-i2CycloalkyI)(CH2)g- group wherein g is 0,1, 2 or 3 wherein the cycloalkyl is optionally 
substituted by one or more fluoro, hydroxy, Ci-aalkyl, Ci.3aIkoxy, Ci-3alkoxycaibonyl, 
trifluoromethyl, amino or trifluoromethoxy; 

a group -(CH2)r(phenyl )s in which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
10 and the phenyl groups are optionally independently substituted one or more groups 
represented by Z; 
n^hthyl; 
anthracenyl; 

a saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one or 
15 more heteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic group 
is optionally substituted by one or more Ci-aalkyl groups, hydroxy, fluoro, trifluoromethyl , 
benzyl or an amino group -NfCBy in which R* and R^ mdependently represent H or CMalkyl ; 
1-adamantylmethyl; 

a group - (CH2)t Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
20 substituted by one or more Ci_3alkyl groups and Het represents an aromatic heterocyclic group 
optionally substituted by one, two or three groups selected from a Ci-jalkyl group, a Ci- 
salkoxy group or halo; 

or B}^ represents H and Rl^ is as defined above; 

or R" and Rl^ together with the nitrogen atom to which they are attached represent a 
25 saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one 
nitrogen and optionally one of the following: oxygen, sulphur or an additional nitrogen; 
wherein the heterocyclic group is optionally substituted by one or more Ci_3alkyl groups, 
hydroxy, fluoro, trifluoromethyl, trifluoromethoxy, benzyl, Ci^alkanoyl or an amino group - . 
NR*R^ in which R* and R^ independently represent H or Ciwtalkyl ; 

30 

with the proviso that when one of R^ and R"^ is a Q-aalkyl group, a Ci-salkoxymethyl group, 
trifluoromethyl, a hydroxyCi-aalkyl group, Cusalkoxycarbonyl, carboxy, carbamoyl, or mono 
or di Ci-salkylcarbamoyl then the other does not represent a group of formula CONR^^R^^. 



wo 20047111039 PCT/SE2004/000968 

. 12 . 



In compounds of fonnula la the following two paragr^^hs ^ly. 

The tenn aromadc heterocyclic group means an aromatic 5- , 6-, or 7-membered monocyclic 
ring or a 9- or 1 0-membered bicyclic ring, with up to five ring heteroatoms selected from 
oxygen, nitrogen and sulfur. Suitable aromatic heterocyclic groups include, for exanq[>Ie furyl, 
pyrrolyl, thienyl, oxazolyl, isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 
1,3,5-triazenyI, benzofuranyl, indolyU benzothienyl, benzoxazolyl, benzimidazolyl, 
benzothiazolyl, indazolyl, benzofurazanyl, quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, 
cinnolmyl or naphthyridinyl. Preferably furyl, pyrrolyl, thienyl, oxazolyl, isoxazolyl, 
imidazolyl, pyrazolyl, oxazolyl thiazolyl, isothiazolyl, oxadiazolyl, thiadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl or 1,3,5-triazenyl and more preferably 
pyrrolyl, thienyl, inoddazolyl, oxazolyl or pyridyl. 

Suitable saturated or partially unsaturated 5 to 8 membered heterocyclic group containing 
one or more heteroatoms selected from nitrogen, oxygen or sulphur include, for example 
oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydropyranyl, 2,3-dihydro-l,3-thiazolyl, 1,3- 
thiazolidinyl, pyrrolinyl, pyrrolidinyl, morpholinyl, tetrahydro-l,4-thiazinyl, 1- 
oxotetrahydrothienyl, l,l-dioxotetrahydro-l,4-thiazinyl, piperidinyl, homopiperidinyl, 
piperazmyl, homopiperazinyl, dihydropyridinyl, tetrahydropyridinyl, dihydropyrimidinyl or 
letrahydropyrimidinyl, preferably tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl, 
morpholinyl, piperidinyl or piperazinyl, more preferably tetrahydrofuran-3-yl, 
tetrahydropyran-4-yl, pyrrolidin-3-yl, morpholino, piperidino, piperidin-4-yl or piperazin-1- 

yi. 

It will be understood that where a substituent Z is present in more than one group that these 
substituents are ind^ndently selected and may be the same or different. 

"Pharmaceutically acceptable salt*', where such salts are possible, includes both 
phaimaceutically acceptable acid and base addition salts. 

Throughout the specification and the appended claims, a given chemical formula or name 
shall encompass all stereo and optical isomers and racemates thereof as well as mixtures in 
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different proportions of tbe separate enantiomers, where such isomers and enantiomers exist, 
as wen as phannaceuticany acceptable salts thereof. Isomers may be separated usmg 
pnventional techniques, e.g. cbromatogr^hy or fractional crystallisation- The enantiomers 
may be isolated by separation of racemate for example by fractional crystallisation, resolution 

5 or HPLC The diastereomeis may be isolated by separation of isomer mixtures for instance by 
fractional crystallisatioh, HPLC or flash chromatogt^hy. Alternatively tiie stereoisomers may 
be made by chiral synthesis from chiral starting materials under conditions which wiD not 
cause racemisation or epimerisation, or by derivatisation, with a chiral reagent All 
stereoisomers are included within the scope of the mvention. AU tautomers, where possible, 

10 are included within the scope of the invention. 

The following definitions shall apply throughout tiie specification and the appended claims. 

Unless otherwise stated or indicated, the term "alkyl" denotes either a straight or branched 
. 15 aUcyl group. Examples of said alkyl inchide methyl, etiiyl. n-propyl. isopropyl, n-butyl, iso- 
butyl. sec-butyl and t-butyl. Preferred alkyl groups are methyl, ethyl, propyl, isopropyl and 
tertiary butyl. 

Unless otherwise stated or indicated, tiie term "alkoxy" denotes a group 0-alkyl, wherein 
20 alkyl is as defined above. 

Unless otherwise stated or indicated, the term "halogen" shall mean fluorine, chlorine, 
bromine or iodine. 

25 Specific compounds of the invention are one or more of the f oDowing: 
2,3-bis(4-chlorophenyl>5,6-bis(piperidin-l-ylcarbonyl)pyrazine, 
bis-2,3-(tert-butoxy)-5,6-bis(4-chlorophenyl)pyrazine-2,3-dicarboxylate, 
5,6-bis(4K:Worophenyl)-3-(4,4-dimethyM,5-dihydrooxazol-2-yl^^^ 

tert-butylester, 

30 5,6-lris(4-cMorophenyl>3-(3K)xa-l-azaspiro[4.4]non-l-en-2-yl)-pyrazine-2-carboxyM^ 
tert-butylester, 

5.6-bis(4-cMorophenyl>3-(4-methyI-4,5-dihydrooxazol-2-yl)-pytazin6-2-c acid tert- 

butylester, 
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5,6-bis(4-cUorophenyl)-3-<4-methyloxazol-2-yl)-pyrazme-2-^ acid teit-butylester, 

5,6-bis(4-cUorophenyl>3-(4-phenyl-4^-^ydiooxazol-2-^^^ acid tet- 

butylester) 

5,6-bis(4K:Uoropheiiyl)-3-(4-phenyloxazol-2-ylj-pyrazine-2<ari>^ acid tert-butylester, 
5,6-bis(4K:hlorophenyl)-3-(5-phOTyM,5Hiihydrc)oxazol-2-y0^^ add tert- 

bu^lester, 

ter^-butyl 5,6-bis(4-chlorophenyl)-3-(2H-tetrazoI-2-ylmetfayl)p^ and 
phaimaceatically acceptable salts thereof. 

Methods of preparation 

The compounds of the invention may be prepared as outlined below according to any of the 
following methods. However, the invention is not limited to these methods, the compounds 
may also be prepared as described for structurally related compoimds in the prior art 

Compounds of formula I in which and are as previously defined and R"^ is a group 
COOR'^andR^isCONR^R^^ may be prepared by reacting a compound of formula IH 




ill 

in which R\ R^ and R^ are as defined immediately previously with an amine of formula IV 
R"R^^NH2 IV 

in which R^^ and R^^ are as previously defined in an inert solvent, for example 
dichloromethane, in the presence of a coupling agmt, for examqple a carbodiimide, e.g., l-(3'- 
dimethylaminopropyl)-3-ethylcaibodiimide, and optionally in the presence of a catalyst, for 
example a basic catalyst, e.g., 4-dimethylaminopyridine, at a temperature in the range of - 
25*^0 to 150°C. 
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Compounds of foimula m may be prepared by reacting a compound of formula V 









{ 
















o 


V 





in which" and are as previously defined with a compound of formula VI 

5 

R'OH VI 

in which R' is as previously defined in an inert solvent, for example acetonitrile, and 
optionally in the presence of a catalyst, for twaplc a basic catalyst, e.g., 4- 
10 dimethylanrinopyridine, at a temp^ature in the range of -25°C to ISO'C. 

Con5)ounds of formula I may also be prepared by reactmg a compound of formula V with a 
conipound of formula VI and then reacting the product directly with a conqwund of formula 
IV. 



15 



Conqwunds of formulae m, V and VH are commercially available or may be prepared by 
methods known to those skilled in the art Certain compounds of formulae n, HI , IV and V 
are novel and are claimed as a further aspect of the present invention as useful mlmnediates. 

20 Conipounds of formukV may be prepared by reactmg a coiiq)ound of formula Vin 
VIII 

in which R^ and R^ are as previously defined with a dehydrating agent for example acetyl 
chloride at a temperature in the range of 0°C to 150°C. 

25 . 
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Other compounds of formula I may be piepared by analogous methods or by methods known 
to those skilled in the art 

The compounds of . the invention may be isolated from their reaction mixtures using 
5 conventional techniques. 

Persons skilled in the art will i^preciate that, in order to obtain compounds of the invention in 
an altemative and in some occasionst more convenient manner, the individual process steps 
mentioned hereinbefore may be performed in different order, and/or the individual reactions 
10 may be performed at different stage in the overaU route (i.e. chemical transformations may be 
performed upon different intermediates to those associated, hereinbefore with a particular 
reaction). 

The expression "inert solvent" refers to a solvent which does not react with the starting 
15 materials, reagents, intermediates or products in a manner which adversely affects the yield of 
the desired product 

Pharmaceutical preparations 

20 The compounds of the invention will normally be administered via the oral, parenteral, 
intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal, 
transdermal and/or nasal route and/or via inhalation, in the form of pharmaceutical 
preparations comprising the active ingredient or a pharmaceutically acceptable addition salt, 
in a pharmaceutically acceptable dosage form. Depending t^n the disorder and patient to be 

25 treated and the route of administration, the compositions may be administered at varying 
doses. 

Suitable daily doses of the compounds of the invention in the therapeutic treatment of humans 
are about 0.001-10 mg/kg body weight, preferably 0.01-1 mg/kg body weight 

. 30 

Oral formulations are preferred particularly tablets or capsules which may be formulated by 
methods known to those skilled in the art to provide doses of the active compound in the 



wo 2004/111039 PCT/SE2004/000968 

- 17 - 

range of 0.5mg to 500mg for example 1 mg, 3 mg. 5 mg, 10 mg, 25mg, SOing, lOOmg and 
250mg. 

According to a further aspect of the invention there is also provided a pharmaceutical 
5 fonnulation including any of the compounds of the invention, or pharmaceutically acceptable 
derivatives thereof, in admixture with pharmaceutically acceptable adjuvants, diluents and/or 
carriers. 

Pharmacological properties 

10 

The compounds of formula (D are useful for the treatment of obesity, psychiatric disorders 
such as psychotic disorders, schizophraiia, bipolar disorders, anxiety, anxio-depressive 
disorders, depression, cognitive disorders, memory disorders, obsessive-compulsive disorders, 
anorexia, bulimia, attention disorders like ADHD, epilepsy, and related conditions, and 

15 neurological disorders such as dementia, neurological disorders (e.g. Multiple Sclerosis), 
Raynaud's syndrome, Parkmson*s disease, Huntington^s chorea and Alzhehner's disease. The 
compounds are also potentially useful for the treatment of imrbme, cardiovascular, 
reproductive and endocrine disorders, septic shock and diseases related to the respiratory and 
gastrointestiBal systems (e.g. diarrhea). The compounds are also potentially useful as agents m 

20 treatment of extended abuse, addiction and/or relapse indications, e.g. treating drug (nicotine, 
ethanol, cocaine, opiates, etc) dependence and/or treating drug (nicotine, ethanol, cocaine, 
opiates, etc) withdrawal symptoms. The compounds may also elimmate the mcrease in 
weight, which normally accompanies the cessation of smoking. 

25 In another aspect the present invention provides a compound of formula I as previously 
defined for use as a medicament 

In a further aspect the present invention provides the use of a compound of formula I in the 
preparation of a medicament for the treatment or prophylaxis of obesity, psychiatric disorders 
30 such as psychotic disorders, schizophrenia, bipolar disorders, anxiety, anxio-^iepressive 
disorders, depression, cognitive disorders, memory disorders, obsessive-compulsive disorders, 
anorexia, bulimia, attention disorders Uke ADHD, epilepsy, and related conditions, 
neurological disorders such as dementia, neurological disorders (e.g. Multiple Sclerosis), 
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Parkinson's Disease, Huntington's Chorea and Alzheimer's Disease, immune, cardiovascular, 
reproductive and endocrine disorders, septic shock, diseases related to the respiratory and 
gastrointestinal systems (e.g. diarrhea), and extended abuse, addiction and/or relapse 
indications, e.g. treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence and/or 
treating drug (nicotine, ethanol, cocaine, opiates, etc) withdrawal symptoms. 

In a still further aspect the preset invention provides a method of treating obesity, psychiatric 
disorders such as psychotic disorders such as schizophrenia and bipolar disord^, anxiety, 
anxio-depressive disorders, depression, cognitive disord^, memory disorders, obsessive- 
compulsive disorders, anorexia, bulimia, attention disorders like ADHD, epilepsy, and related 
conditions, neurological disorders such as dementia, neurological disorders (e.g. Multiple 
Sclerosis), Parkinson's Disease, Huntington's Chorea and Alzheimer's Disease, inomune, 
cardiovascular, .reproductive and endocrine disorders, septic shock, diseases related to the 
respiratory and gastrointestinal systems (e.g. diarrhea), and extended abuse, addiction and/or 
relapse indications, e.g. treating drug (nicotine, ethanol, cocaine, opiates, etc) dependence 
and/or treating drug (nicotine, ethanol, cocaine, opiates, etc.) withdrawal symptoms 
comprising administering a pharmacologically effective amount of a compound of formula I 
to a patient in need thereof. 

hi a still further aspect the present invention provides a method of treating obesity, psychiatric 
disorders such as psychotic disorders such as schizophrenia and bipolar disorders, anxiety, 
anxio-depressive disorders, depression, cognitive disorders, memory disorders, obsessive- 
compulsive disorders, anorexia, bulimia, attention disorders like ADHD, epilepsy, and related 
conditions, neurological disorders such as dementia, neurological disorders (e.g. Multiple 
Sclerosis), Parkinson's Disease, Huntington's Chorea and Alzheimer's Disease, immune, 
cardiovascular, reproductive and endocrine disorders, septic shock, diseases related to the 
respiratory and gastrointestinal systems (e.g. diarrhea), and extended abuse, addiction and/or 
relapse indications, e.g. tieatmg drug (nicotme, edianol, cocaine, opiates, etc) dependence 
and/or treating drug (nicotine, ethanol, cocame, opiates, etc.) withdrawal symptoms 
comprising administering a pharmacologically effective amount of a compound of formula la 
to a patient in need thereof. Formula la is as defined above. 
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The compounds of Ihe preseat invention are particulary suitable for the treatment of obesity, 
e.g., by reduction of appetite and body weight, maintraance of weight reduction and 
prevention of rebound. 

5 rnmbmation Therapy 

The compounds of the invention may be combined with another iher^tic agent that is 
useful in the treatment of disorders associated with the development and progress of obesity 
such as 'hypertension, hyperiipidaemias, dysUpidaemias, diabetes and atherosclerosis. For 

10 example, a compound of the present invention may be used in combination with a compound 
that affects thermogenesis, Kpolysis, fat absorption, satiety, or gut motility..The compounds of 
the invention may be combined witii another therapeutic agent that decreases the ratio of 
LDLiHDL or an agent that causes a decrease in circulating levels of LDL-cholesterol. In 
patients with diabetes melHtus the conqwunds of the mvention may also be combined with 

15 tiierapeutic agents used to treat compUcations related to micro-angiopathies. 

The compounds of the invention may be used alongside other therapies for the treatment of 
obesity and its associated con5)lications the metabolic syndrome and type 2 diabetes, tiiese 
include biguanide drugs. insuUn (synthetic insulin analogues) and oral antihyperglycemics 
20 (these are divided into prandial glucose regulators and alpha-glucosidase mhibitors). 

In another aspect of die invention, the compound of formula I, or a pharmaceutically 
acceptable salt thereof may be administered in association with a PPAR modulating agent 
PPAR modulating agents include but are not Umited to a PPAR alpha and/or gamma agonist, 
25 or phaimaceuticaUy acceptable salts, solvates, solvates of such salts or prodrugs tiiereof. 
Suitable PPAR alpha and/or gamma agonists, pharmaceutically acceptable salts, solvates, 
solvates of such salts or prodrugs thereof are well known in the art. 
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In addition the combination of the invention may be used in conjunction with a sulfonyluiea. 
The present invention also includes a compound of the present invration in .combination with 
a cholesterol-lowering agent The cholesterol-lowering agents referred to in this s^lication 
include but are not limited to mhibitors of HMG-CoA reductase (3-hydroxy-3-methylglutaryI 
5 coenzyme A reductase). Suitably the HMG-0>A reductase mMbitor is a sta^ 

Jn the preset application, the term ""cholesterol-lowering agent" also includes chemical 
modifications of the HMG-CoA reductase inhibitors, such as esters, prodrugs and metabolites, 
whether active or inactive. 

10 

The present invention also includes a compound of tiie present invention in combination with 
an inhibitor of the ileal bile acid transport system (IB AT inhibitor). The present invention also 
includes a compoimd of the present invention in combination with a bile acid binding resin, 

15 The present invention also includes a compound of the present invention in combination with 
a bile acid sequestering agent, for example colestipol or cholestyramine or cholestagel 

According to an additional further aspect of the present invention there is provided a 

combination treatment comprising the administration of an effective amount of a compound 
20 of the formula I, or a phannaceutically acceptable salt thereof, optionally together with a 

pharmaceutically acceptable diluent or carrier, with the simultaneous, sequential or separate 

admmistration one or more of the following agents selected from: 

a CETP (cholesteryl ester transfer protein) inhibitor, 

a cholesterol absorption antagonist; 
25 a MTP(microsonial transfer protein) faihibitor; 

a nicotinic acid derivative, including slow release and combination products; 

a phytosterol compound ; 

probucol; 

an anti-coagulant; 
30 an omega-3 fatty acid ; 

another anti-obesity compound; 

an antihypertensive con^jound for example an angiotensin converting enzyme (ACE) 
inhibitor, an angiotensin n receptor antagonist, an andrenergic blocker, an alpha andrenergic 
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blocker, a beta andrenergic blocker, a mixed alpha/beta andtenergic blocker, an andrenergic 
stimulant, calcium channel blocker, an AT-1 blocker, a saluretic, a diuretic or a vasodilator; 
a Melanin concentrating hormone (MCH) antagonist; 
a PDK inhibitor, or 
5 modulators of nuclear recq»tors for example IJai,FXR,RXR,an^ 

anSSRI; 

a serotonin antagonist; 

or a phannaceuticaUy acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together witii a pharmaceutically acceptable diluent or carrier to a warm-blooded 
10 animal, such as man in need of such thKapeutic treatment 

Therefore in an additional feature of ttie invraition, there is provided a metiiod for for the 
treatment of obesity and its associated compKcations m a warm-blooded animal, such as man, 
in need of such treatment which comprises administering to said animal an effective amount 
15 of a compound of formula I, or a phaimaceuticaUy acceptable salt thereof in simultaneous, 
sequential or separate admmisb:ation with an effective amount of a compound from one of the 
other classes of compounds described in this combination section, or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug tiiereof . 

20 Therefore in an additional feature of the invention, tiiere is provided a method of treating 
hyperlipidemic conditions in a warm-blooded animal, such as man, in need of such treatment 
which comprises administering to said animal an effective amount of a compound of formula 
I, or a pharmaceutically acceptable salt thereof in simultaneous, sequential or separate 
administration witii an effective amount of a compound from one of the otiier classes of 

25 compounds described in tiiis combination section or a phaimaceuticaUy acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof. 

According to a further aspect of tiie invention tiiere is provided a pharmaceutical composition 
which comprises a compound of formula I, or a pharmaceutically acceptable salt tiiereof, and 
30 a compound from one of tiie otiier classes of compounds described in tiiis combination section 
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in 
association witii a pharmacoiticaUy acceptable diluent or carrier. 



wo 2004/111039 PCT/SE2004/000968 

. 22 . 

According to a furtfa^ aspect of the present invention there is provided a kit comprising a 
compound of foimula I, or a pharmaceutically acceptable salt thereof, and a compound from 
one of the other classes of conqx>unds described in this combination section or a 
phannaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof. 

According to a further aspect of the present invention there is provided a kit comprising: 

a) a compound of formula I, or a pharmaceutically acceptable salt thereof, in a first unit 
dosage form; 

b) a compound from one of the other classes of compounds described in this combination 
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof; in a second unit dosage form; and 

c) container means for containing said first and. second dosage forms. 

According to a further aspect of the present invention there is provided a kit comprising: 

a) a compound of formula I, or a phannaceutically acceptable salt thereof, together with a 
phannaceutically acceptable diluent or carrier, in a first unit dosage form; 

b) a compound from one of the other classes of compounds described in this combination 
section or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof, in a second unit dosage form; and 

c) container means for containing said first and second dosage forms. 

Accorduig to another feature of the invention there is provided the use of a conq)Ound of the 
formula I, or a pharmaceutically acceptable salt thereof, and one of the other compounds 
described in this combination section, or a pharmaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, m the manufacture of a medicament for use in the die 
treatment of obesity and its associated complications in a warm-blooded animal, such as man. 

According to another feature of the mvention there is provided the use of a compound of the 
formula I, or a pharmaceutically acceptable salt thereof, and one of the other compounds 
described in this combination section, or a phannaceutically acceptable salt, solvate, solvate 
of such a salt or a prodrug thereof, in the manufacture of a medicament for use in the 
treatment of hyperlipidaemic conditions in a warm-blooded animal, such as man. 
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According to a further aspect of the present invention there is provided a combination 
treatment comprismg the admmistration of an effective amount of a compound of the formula 
I, or a pharmaceuticaUy acceptable salt thereof, optionally together with a pharmaceutically 
acceptable diluent or carrier, with (he simultaneous, sequential or separate administration of 
5 an effective amount of one of the other compounds described in this combmation section, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionaUy together with a pharmaceuticaUy acceptable diluent or carrier to a warm-blooded 
animal, such as man in need of such therapeutic treatment 

10 Furthermoie, a compound of the mvention may also be combined with therapeutic agents that 
are useful in the treatment of disorders or conditions associated with obesity (such as type E 
diabetes, metaboUc syndrome, dyslipidemia, impaired glucose tolerance, hypertension, 
coronary heart disease, non-alcoholic steatoiheic hepatitis, osteoarthritis and some cancers) 
and psychiatric and neurological conditions. 

15 

Examples 

Abbreviations 
DCM - dichloromethane 
20 DMF - dimethylf ormamide 

DMAP - 4-dimethyIaminopyridine 

EDC - l-(3-dimethylaminopropyl)-3-ethylcarbodiimide 

TEA - triethylamine 
TFA- trifluoroacetic acid 
25 DMSO-dimethyl sulfoxide 
DEA - diethylamine 
PCC - pyridinium chlorochromate 
DCM - dichloromethane 

PyBOP - benzotriazoH-yl-oxytri-pyrroUdinophosphonium hexafluorophosphate 
30 HATU - OK7-Azabenzotriazol4-yl)-N,NT^',N*-tetramethyluronium hexafluorophosphate 
DAST - (diethyl amino)sulphnr trifluoride 
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DIEA -iV,iV-diisopropylethyIainine 

DDQ - 23-dicUor(>-5,6-dicyano-l,4-beiizoquinoiie 

HRMS - hi^ resolution mass spectrometer 



5 
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General Experimental Procedures 

Mass spectra were recorded on either a Micromass ZQ single quadrupole or a Micromass 
20 LCZ single quadrupole mass spectrometer both equipped with a pneumatically assisted 
electrospray mterface (LC-MS). NMR measurements were performed on either a Varian 
Mercury 300 or a Varian Inova 500, operating at ficequencies of 300 and 500 MHz 
respectively. Chemical shifts are given in ppm with CDCI3 as intemal standard. CDQa is used 
as the solvent for NMR unless otherwise stated. Purification was performed on a 
25 semipreparative HPLC with a mass triggered fraction collected, Shimadzu QP 8000 single 
quadrupole mass spectrometer equipped with 19 x 100 mm C8 column. The mobile phase 
used was, if nothing else is stated, acetonitrile and buffer (0.1 M NEUAciacetonitrile 95:5). 

For isolation of isomers, a Kromasil CN E9344 (250 x 20 mm i.d.) column was used. 
30 Heptane:ethyl acetate:DEA 95:5:0.1 was used as mobile phase (1 ml/min). Fraction collection 
was guided using a UV-detector (330 nm). 
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Pyainples of the Invention 

5 7,^.hisf4-cMorophenvlV5.64» «(pip«-it«n-l-v1<-aT^Tlv1)^^ 

Oxalyl chloride (1.3 ml, 15 mmol) was added to a suspension of 5,6-bis(4- 
chlorophenyl)pyrazine-2>dicarboxyUc acid, (589 mg, 1.51 mmol) in DCM (10 ml) and DMF 
(0.2 ml). After 10 minutes the solvent was removed in vacuo. The residue was retaken m dry 

10 toluene, filtrated through celite, and evaporated twice in order to completely remove excess 
oxalyl chloride. The residue was dissolved m.DCM (20 ml) and a solution of.piperidme (773 
mg, 9.08 mmol) in DCM was added. After 1 h the reaction mixture was washed with 
hydrochloric acid (2 M), water and dried (magnesium sulfiate). Evaporation of the solvent 
gave the target compound (43mg, 54%). 

15 NMR (400 MHz) 5 7.40 (d, 4H). 7.30 (d, 4H), 3.74-3.69 (m, 4H), 3.49-3.43 (m, 4H). 1.72- 

1.64(m, 12H). 

MS m/z calcd for [CzgHzsClzN^OdlT 523.1668, found 523.1655 (M+H)^ 
Example 2 

20 Ris-7.:^-ftert-biitnxvV5.6-bisr 4 -nh1oroDhenvDnvrazine-2,3-dicarfaoxYlate 

Oxalyl chloride (1 ml, 11 mmol) was added to a suspension of 5,6-bis(4- 
chlorophenyl)pyrazine-2.3-dicarboxyUc acid (210 mg. 0.54 mmol) in methylene chloride (5 
ml) and then DMF (20 microUtres) was added. After 1 hr a sUgJitly turbid solution had formed 
which was filtered through celite and the solvent was removed m vacuo. Addition of toluene 

25 and evaporation of the solvent and mixing of the residue with t-butyl alcohol (1.05 g, 14 
mmol) dissolved m pyridine (1 ml) and acetonitrile (5 ml). After 5 minutes the solvent was 
removed m vacuo and the residue was partioned between methylene chloride and 0.3 M 
KHS04. Washing once more with KHS04 and bicarbonate solution, drying (magnesium 
sulfate) and evaporation of the solvent gave a residue which was purified by preparative 

30 HPLC.Theyieldwas60mg(22%) 

NMR (400 MHz, CDOa) 87.46 (d, 4H). 7.31 (d, 4H), 1.64 (s, 18H). 
MS m/z calcd for [C26H26N204a2]H* 501.1348, found 501.1396 
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Bis-2,3-(^e7t-butoxy)-5,6-bis(4K:hlorophenyl)pyrazine-23-^ca^ may also be 

prepared by reacting 3-(r6/t-butoxy(^oayl)-S»6-bis(4-cUorophenyl)pyrazine-2-cac^ 
acid with reit-butanol by methods known to those skilled in the art 

' 5 

5.6"bisf4-cMorophenvlV3"f4,4"dimethvM ,*>"dihYdr ooxa2oI-2-ylV 
tert-butvlester 

10 Step A: 5.6-bis(4-cMorophenvlV3"f2"hvdroxv-lJ-dimethvl-ethvlcarbamovlVpv^ 

carboxvlic acid tert-butvlester 

5,6-bis(4-chIorophenyl)-3-(tert-butoxycarbonyl)-pyrazine-2-carboxylic acid (250 mg, 0.561 
mmol) and HATU (320 mg, 0.842 mmol) were stirred in anhydrous pyridine (5 ml) for 2 h. 2r 
Methyl-2-amino-l-propanol (75 mg, 0.842 mmol) was added to. this mixture. After 3 h no 

15 reaction could be detected. PyBOP . (409 mg, 0.786 mmol) dissolved in anhydrous 
dicbloromethane (1 ml) was added and the resulting ntiixture was stirred overnight at room 
temperature. The solvents were evaporated. The residue was dissolved in ethyl acetate and 
washed with IN HQ, brine and sat NsfflCOs consecutively. The organic layer was dried 
(Na2S04) and ev£p>rated. Flash chromatography usmg a step gradient of hexanes/ethyl 

20 acetate 75:25, then 60:40 gave 5,6-bis(4-chlorophenyl)-3-(2~hydroxy-l,l-dimethyl- 
ethylcarbamoyl)-pyrazine-2-carboxylic acid tert-butylester (92 mg, 0.178 mmol, 32 %) as a 
colorless foam. 

NMR (400 MHz, CDCI3) 5 7.65 (s, IH), 7.48-7.28 (m, 8 H), 4.56 (t, 6.4 Hz, 1 H), 3.73 (d, 
6.4 Hz, 2 H), 1.66 (s, 9 H), 1.42 (s, 6 H) 

25 

Step B: 5.6"bisf4-cMorophenvlV3-f4,4~dimethyl-4,5"dihvdrooxazol>2-vlVpv^ 
caifaoxvUc acid tert-butvlester 

5,6-bis(4-cUorophenyl)-3K2-hycfcoxy-l.l-dimethyl-ethylcarbamoyl)-pyr^ 
acid tert-butylester (91 mg, 0.176 mmol) was dissolved in dicbloromethane (10 ml) and 
30 cooled to -78''C. DAST (31 |il, 0.234 mmol) was added dropwise and the solution was stirred 
at -78°C for 90 min. K2CO3 (49 mg, 0.352 mmol) was added and the solution was allowed to 



wo 2004/111039 



- 27 - 



PCT/SE2004/000968 



reach room temperature. The reaction mixture was dihited with dichloromethaae and 
extracted with sat NaHCOs. The aqueous phase was extracted twice with dichlorometbane. 
Hie combined organic phases were dried (Na2S04) and evaporated. Flash chromatography 
using a step gradient of hexanes/ethyl acetate 90:10, 85:15, then 80:20 gave 5,6-bis(4- 
5 chlorophBnyl)-3-(4,4-dhnethyl-4,5-dihydrooxazol-2-yl)-pyrazine-2-^ acid tert- 

butylesta: (48 mg, 0.096 mmol, 55 %) as a colorless solid. 

NMR (400 MHz, CDCb) S 7.46-7.28 (m, 8 H). 4. 19 (s. 2 H). 1.65 (s, 9 H), 1 .42 (s, 6 H) 
HRMS Calcd for [CaeHzsaaNsOs+Hf: 499,1430. Fbnnd: 499.1389. 

10 F.vam ple 4 

fi-h;« f/UnMnrnphenvn-3-f3-nxa-l -azaspir o r4.41non-l-en-2-vlVnvra7.ine-2^carfaoxyKc acid 
tert-butvlester 

Step A: ^-<^hisf4-cMorophRTivlV3-(Ar-f 1-hvdroxvmethv1-1-cvc1oi)entvncarhamovlVpvrazin6- 

15 2-caifaoxvlic acid tert-butvlester 

5,6-bis(4-chlorophenyl)-3-(tert-butoxycaibonyl>pyrazine-2-carboxylic acid (250 mg, 0.561 

mmol), cycloleucinol (97 mg. 0.842 mmol) and triethylamine (390 jU, 2.8 mmol) were 
suspended in dichlorometbane (10 ml). Then PyBOP (438 mg. 0.842 mmol) in 
dichlorometbane (5 ml) was added dropwise. The resulting mixture was stirred at room 
20 temperature ovemighL The solution was poured into.ethyl acetate and washed with IN HQ, 
brine and sat. NaHCCb- The organic phase was dried (NajSO^ and evirated. Flash 
chromatography using a step gradient hexanes/ethyl acetate 85:15, then 70:30 gave 5,6-bis(4- 
cmorophenyl)-3KW"-(l-hydroxymethyI-l-cyclopentyI)carbamoyl)-pyrazine-2-carboxyUc add 

tert-butylester (252 mg, 0.465 mmol, 83 %) as a colorless foam. 
25 NMR (400 MHz. CDQa) 5 7.75 (s, IH). 7.46-7.28 (m. 8 H), 4.49 (t, 6.2 Hz, 1 H), 3.78 (d, 
6.4 Hz, 2 H), 2.03-1.71 (m, 8H), 1.65 (s, 9 H) 

Step B: 5fi-bisf4-chlorop h«ivn-3-f3-oxa-l-azaspiror4.41non-1-en-2-yl)-pYrazine-2- 

carbnxvlic arad tert-butvlester 
30 5,6-bis(4-chlorophenyl)-3-(l-hydroxymethyl-cyclopentylcaibamoyl)-pyrazine-2-carboxyUc 

acid tert-butylester (119 mg. 0.219 mmol) was dissolved in dichloromethane (10 ml) and 
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cooled to -78°C. DAST (43 jil, 0.329 irunol) was added dropwise and the solution was stined 
at -78°C for 30 min. K2CO3 (91 mg, 0.658 mmolj was added and the solution was allowed to 
reach room temperature. The reaction mixture was diluted with ethyl acetate and washed with 
sat NaHCOa. The organic phase was dried CNa2S04) and evaporated. Hash chromatography 
5 usmg hexanes/ethyl acetate 90:10 gave 5,6-bis(4-chloiophenyl)-3-(3-oxa-l-azaspiro[4.4]non- 
l-en-2-yl)-pyrazine-2-carboxylic acid tart-butylester (75 mg, 0.143 mmol, 65 %) as a 
colorless solid. 

NMR (400 MHz, CDCI3) 5 7.45-7.28 (m, 8 H), 4.32 (s, 2 H). 2.10-1.65 (m, 8H), 1.64 (s. 9 

H) 

10 HRMS Calcdfor[C28H27Cl2N3Cb+Hl'': 525,1587. Foun^ . 
Example 5 

S.6-bisf4-chlorophenvlV3-f4-methvl-4.S-dihvdrooxazol-2-vlVpvra2ine-2^c^^ acid tert- 
butvlester 

15 Step A: 5,6-bisf4-chlorophenvlV3-fJNr-f2-hvdroxv-l-methvleQivlV?arbamovlVpvrazm^ 
caifaoxvlic acid tert-butvlester 

5,6-bis(4-chlorophenyl)-3-(tert-butoxycarbonyl)-pyrazine-2-carboxylic acid (400 mg, 0.898 
mmol), DL-alanmol (101 mg, 1.347 mmol) and triethylamine (625 jil, 4.491 mmol) were 
dissolved in dichloromethane (10 ml). Then PyBOP (701 mg, 1.347 mmol) m 

20 dichloromethane (5 ml) was added dropwise. The resulting mixture was stirred at room 
temperature overnight. The solution was poured into ethyl acetate and washed with IN HCl, 
brine and sat NaHCOa. The organic phase was dried (Na2S04) and evaporated. Hash 
chromatography using a step gradient hexanes/ethyl acetate 85:15, 75:25 then 60:40 gave 5,6- 
bis(4-chlorophenyl)-3-(iV<2-hydroxy-l-methylethyl)caibamoyl)pyrazine-^^^ acid 

25 tert-butylester (384 mg, 0.765 nnnol, 85 %) as a colorless solid. 

NMR (400 MHz, CDQa) 8 7.70 (d, 7.4 Hz, IH), 7.52-7.29 (m, 8 H), 4.26-4.28 (m, 1 H), 
3.82-3.76 (m, 1 H), 3.71-3.65 (m, 1 H), 1.67 (s, 9 H), 1.31 (d, 6.8 Hz, 3 H) 



Step Br 5.6-bisf4-cMorophenvlV3-f4-methvl-4,5-dihvdrooxazol-2-v] )-pyrayj 
30 add tert-butvlester 
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5,6-bis(4-cUorophenyl)-3<2-hydroxy-l-inelhylethylcaibamoyl)-p^ acid 
tert-butylester (380 mg, 0.756 mmol) was dissolved in dicMoionietbane (10 ml) and cooled to 
-78°C. DAST (149 1.135 mmol) was added dropwise and the solution was stirred at -78°C 
for 1 h. K2CO3 (314 mg. 2269 mmol) was added and the solution was allowed to leach room 

5 tenqjerature. The organic phase was washed with sat. NaHCOa- The aqueous phase was 
extracted with DCM. The combmed organic phases were dried Q^&zSO,) and evaporated. 
Flash chromatography using a Unear gradient of heptane/ethyl acetate 90:10 to 75:25 gave 
5,6-bis(4-cUorophenyl)-3K4-methyl-4.5-dihydrooxazol-2-yl)-pyrazine-2K: acid tert- 

butylester (230 mg, 0.474 mmol, 63 %) as a colorless solid. 

10 »H NMR (400 MHz, CMa) 8 7.47-7.28 (m, 8 H), 4.62 (dd, 9.3 Hz, 8.0 Hz, 1 H), 4.53-4.46 
(m, 1 H), 4.05 (dd. 8.1 Hz, 8.0 Hz, 1 H), 1.64 (s, 9 H), 1.41 (d. 6.4 Hz,.3 H) 
HRMS Calcd for [CasHajaiNsOs+H]*: 485.1273. Found: 485.1284. 

Rxample 6 

15 S fi-hiV4-chIoropb ^:n v1V^-f4-methvl n T.7o1-2-vlVt)vrazine-2-caiboxYlic acid tert-butylester 
5,6-bis(4-chlorophenyl)-3-(4-methyl-4,5-dihydrooxazol-2-yl)-pyrazine-2-caiboxyUc acid tert- 
butylester (146 rag, 0.301 mmol) and DDQ (103 mg, 0.452 mmol) were dissolved in toluene 
(2 ml) in a microwave vessel with stirbar. The vessel was microwaved (temperature setting 
150°C holding time 10 min). The mixture was ffltered througji a plug of silica gel, eluled 

20 with tohiaie/BtOAc 9:1, them 8:2. 

Product-containing fractions were purified by flash chromatography using hq>tane/ethyl 
acetate 9:1 as eluent. 5.6-bis(4K:hlorophenyl)-3-(4-methyloxazol-2-yl)-i)yrazine-2-caiboxylic 
acid tert-butylester (16 mg, 0.0323 mmol, 10.7 %) was isolated as colorless solid. 
25 ^H NMR (400 MHz, CDCI3) 5 7.58 (s, 1 H), 7.49-7.29 (m, 8 H), 2.28 (s, 3 H). 1.62 (s, 9 H) 
HRMS Calcd for [C25H21CI2N3O3+H]*: 483.1117. Found: 483.1110. 
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Step A: 5,6-bisf4^MorophenvlV3-a-hYdroxV'l-phenvlethvlcarbamovlVpv^^ 
carboxvlic acid tert-butvlester • 

5,6-bis(4H:Worophenyl>3-(tert-butoxycarbonyl)-pyrazine-2-carbox acid (400 mg, 0.898 
mmol), phenylglycinol (185 mg, 1.347 mmol) and triethylamine (630 jil, 4.5 mmol) were 

5 dissolved in DCM (10 ml). Then PyBOP (701 mg, 1.347 mmol) dissolved in 5 ml DCM, was 
added dropwise. The resulting mixture was stirred at room tei^perature overnight The 
mixture was poured into ethyl acetate and washed with IN HQ, brine and sat NaHCOa. The 
organic layer was dried and evaporated. Flash chromatogre^hy using a step gradient 

hexanes/ethyl acetate 80:20, then 60:40 gave 5,6-bis(4-chlorophenyl)-3-(2-hydroxy-l- 

10 phenylethyIcarbamoyl)-pyrazine-2-carboxylic acid tert-butylester (412 mg,. 0.730 mmol, 81 
%) as a colorless solid. 

NMR (400 MHz, CDCI3) 5 8.28 (s, IH), 7.49-7.26 (m, 13 H), 5.31 (m, IH), 3.86 (m, 2 H), 
1.65 (s, 9 H) 

15 

Step B: 5.6-bisf4-cMorophenvlV3-f4-phenvl-4.5-<iihvdiooxaTOl-2-vlVpvr^ 
acid tert-butvlester'> 

5,6-bis(4-cUorophenyl)-3-(2-hydroxy-l-phenylethyIcarbamoyI)-pyrazine-2-caiboxyIic acid 
tert-butylester (133 mg, 0.236 mmol) was dissolved in anhydrous DCM (10 ml) and cooled to 

20 -78''C. Then DAST (50 ^il, 0.353 mmol) was added dropwise and the resulting mixture was 
stirred at •78°C for 2 h. Then K2CO3 (98 mg, 0.707 mmol) was added and the reaction 
mixture was allowed to reach room temperature. Saturated NaHCOs was added, the phases 
separated and the aqueous phase extracted with DCM. The combined organic phases were 
dried (Na2S04) and evaporated. Rash chromatogn^hy using a step gradient hexanes/ethyl 

25 acetate 90:10, then 85:15 gave 5,6-bis(4-chlorophenyl)-3-(4-phenyl-4,5-dihydrooxazol-2-yl)- 
pyrazine-2-carboxyiic acid tert-butylester (1 10 mg, 0.201 mmol, 85 %) as a colorless solid. 

NMR (400 MHz, CDCI3) 5 8.28 (s, IH), 7.51-7.27 (m, 13 H), 5.51 (dd, 8.9 Hz, 8.6 Hz, 1 
H), 4.90 (dd, 8.5 Hz, 8.4 Hz, 1 H), 4.38 (t, 8.4 Hz, 1 H), 1.54 (s. 9 H) 
HRMS Calcd for [CaoHasClzNaOs+HT: 547.1430. Found: 547.141 1. 

30 

Examples 
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S, fi-bisf4H:blorophenvIV3-(^rhftnv1oxaz o 1-2-vlVpvrazin6-2-<?aiboxYKcaci 
5,6-bis(4-cMorophenyl)-3-(4-phenyl-4,5HmiydrooxazoI-2-yl>pyrazin^^^^ add tert- 

butylester (54 mg, 0.099 mmol) and DDQ (34 mg, 0.148 mmol) were dissolved in toluene (2 
ml) in a microwave vessel with stirbar. The vessel was microwaved for 10 min, temperatore 

5 setting 150°C, no holding time. It took 5 minutes for the system to come to 150°C, so the • 
effective heating time was 5 min. 200 ^l of ethyl acetate were added to the reaction mixture, 
which was fUtered through a plug of siUca and washed with toluene/ethyl acetate 9:1. Product 
containing fractions were further purified by flash chromatography using heptanes/ethyl 
acetate 9:1 as duenL 5,6-bis(4-chlorophenyl>3-(4-phenyloxazol-2-yl)-pyrazine-2-carboxylic 

10 acid tert-butylester (15 mg, 0.027 mmol, 28 %) was isolated as colorless splid. 

NMR (400 MHz, CDQa) 8 8.13 (s. 1 H). 7:82-7.85 (m, 2 H), 7.52-7.31 (m, 11 H), 1.59 (s. 

9H) 

HRMS Calcdfor [CsiiHaaaiNsOs+Hl-': 545.1274. Found: 545.1271. 
IS Wiratnple 9 

^fi->,fc (4-rh1nmphenvlV3-f5- P >i.^nv1-4.5-dihvdroOXa7^1-2-vl)-pvra7J^^^^^ 
butvlester 

Step A: '>-fUhisf4-cMoropbenvlV3-fAr-f2- b vdmxv-2-phenvle^hv1)caibamoYl)-pYr^ 

carboxvlic ar.id tert-butvlesto: 
20 5,6-bis(4-chlorophenyl)-3-(tert-butoxycarbonyl)-pyrazine-2-caiboxyUc acid (400 mg, 0.898 

mmol). 2-amino-l-phenylethanol (185 mg, 1.347 mmol) andtriethylamme (630 jil, 4.5 mmol) 
were dissolved in DCM (10 ml). Then PyBOP (701 mg. 1.347 mmoD dissolved in 5 ml DCM. 
was added dropwise. The resulting mixture was stirred at room temperature overnight The 
mixture was poured into ethyl acetate and extracted with IN HQ, brine and saL NaHCOj. 
25 TTie organic layer was dried (Na2S04) and evaporated. Flash chromatography using a step 
gradient hexanes/ethyl acetate 80:20, 75:25 then 70:30 gave 5.6-bis(4-chlorophenyl)-3-(^-(2- 
hydroxy-2-phenylethyI)carbamoyl)pyrazme-2-carboxyUc acid tert-butylester (457 mg, 0.810 
mmol, 90 %) as a colorless solid. 

30 NMR (400 MHz, CDOs) 5 8.01-8.00 (m, IH), 7.47-7.28 (m. 13 H). 4.93-4.95 (m, IH), 
3.91-3.84 (m, 1 H). 3.60-3.53 (m, 1 H), 3.31 (s, H), 1.66 (s, 9 H) 
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Step B: 5.6-bisf4>cMorophenvlV3-(5"phenvl-4,5-dihvdrooxazol"2"VlVpvra2m 
acid tert-butvlester 

5,6-bis(4-chlorophenyl)-3-(2-hydioxy-2-phenylethylcarbamoyl>py^ acid 
5 tert-butylester (288 mg, 0.51 mmol) and Burgess' Reagent (134 mg» 0.561 mmol) weie 
dissolved in THF (10 ml) and the resulting mixture was heated to 70°C for 30 mm. The 
solvent was evaporated. The residue was purified by flash chromatography using a step 
gradient of heptanes/ethyl acetate 85:15, then 80:20 to give 5,6-bis(4-chlorophenyl)-3-(5- 
phenyl-4,5-dihydrooxazol-2-yl)-pyrazine-2"Carboxylic acid tert-butylester (170 mg, 0.311 
10 nunol, 61 %) as a colorless solid. - 

NMR (400 MHz, CDQg) 5 7.51-7.26 (m, 13 H), 5.77 (dd, 8.4 Hz, 8.3 Hz, 1 H), 4.58 (dd, 
15.3 Hz, 10.2 Hz, I H), 4.09 (dd, 15.5 Hz, 8.2 Hz, 1 H), 1.56 (s, 9 H) 
HRMS Calcd for [CaoHasQiNsOa+H]^: 547.1430. Found: 547.1427. 

15 Example 10 

teTt-butvl 5,6-bisf4<MorophenvlV3-f2H-tetrazol"2-vlmethvDpvrazine-2-carboxvlate 

Step A Bthvl 5,6-bisf4-cbloix>phenvlV3-f2g-tetrazol-2-vlmetfavl)pvra2ine-2-caib^ and 

ethyl 5.6-bisf4-chlorophenylV3-n/^tetrazol-l -vlmethvnp yrayjnft-9. -caib 

To a solution of ethyl 5,6-bis(4-chlorophenyl)-3-(hydroxymethyl)pyrazine-2-carboxyIate 

20 (0.32 g, 0.80 mmol) in tetrahydrofuran (10 ml) were added IH-tetrazole (84 mg, 1.20 mmol) 
and triphenylphosphine (0.25 g, 0.96 nmiol). Upon cooling to 0°C, diethyl azodicarboxylate 
(0.16 ml, 0.84 mmol) was added dropwise. The reaction mixture was stirred at 0**C for Ih. 
The solvent was removed under reduced pressure and separation by prepHPLC gave two 
isomersiethyl 5,6-bis(4-cUorophenyl)-3-(2ff-tetra2ol-2-ylmethyl)pyrazine-2K;arboxylat^ (180 

25 mg, 50%) as a white solid. 

^H NMR (400 MHz, CDCI3) 5 8.60 (s, IH), 7.46 (d, 2H), 7.33 (d, 2H), 7.22 (d, 4H), 6.52 (s, 
2H). 4.53 (q,2H), 1.47 (t,3H). 
MS m/z 455 (M+H)^ 

and ethyl 5,6-bis(4-chlorophenyl)-3-(l/f-tetrazoH-yhnethyl)pyrazine-2-caiboxylate (88 mg, 
30 24%) as a white solid. • 
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NMR (400 MHz, CDC13) 5 8.89 (s, IH), 7.46 (d, 2H), 7.34 (d, 2H), 7.27 (d, 4H), 6.29 (s, 
2H),4.55(q,2H),1.49(t,3H), 
MSm^455(M+H)* 

5 StepB 5.6-bisf4-cMorophenvlV3-f2if-tetra2ol-2-vlmetbvnpvraz^^ 

To a solution of ethyl 5,6-bis(4-<jhlorophenyl)-3K2H4etra2ol-2-ylmethyl)pyrazine-2- 
carboxylate (200 mg, 0.44 mmol) in acetonitrile were added a solution of lithium hydroxide 
(42 mg, 1.76 mmol) in water (3.0 ml) and tetrahydrofiiran (3 ml). The reaction solution was 
stirred in room temperature ovemighL. The solvent was removed under reduced pressure 

10 andwater was added to the residue. The aqueous phase was acidified by adding IM HQ and 
extracted with dichloromethane and the collected organic phases were evaporated to give the 
title compound (187 mg, 100%) as a white solid. 
MSm/z427(M+H)'". 

15 Step C tert'huivl 5.6-bis(4-<^MoroT)henvIV3-f2H4etrazol-2-vlmethvDpvrazine -2-carboxv]ate 
5,6-bis(4-cUorophenyI)-3-(2H-tetrazol-2-ybnethyl)pyrazine-2-carboxylic acid (104 mg, 0.24 
mmol) was suspended in toluene and heated to 77°C. N^-dimethylformamide di-tert-butyl 
acetal (198 mg, 0.97 mmol) was carefully added, and the reaction solution was heated at 
reflux overnight. The reaction mixture was cooled, and water and diethyl ether was added. 

20 The organic phase was separated and washed with NaHCOa and water before drying with 
Na2S04, The solvent was removed under reduced pressure and preparatory HPLC gave the 
title compound (55 mg, 47%) as a solid. 

NMR (400 MHz, CDC13) 5 8.59 (s, IH), 7.46 (d, 2H), 7.31 (d, 2H), 7,21 (s, 4H), 6.46 (s, 
2H), 1.65 (s, 9H). 

25 MS77z/z483CM+H)^ 

Preparation of Intermediates 



a) L2-bisf4-chlorophenvI)-2-hvdroxvethanone 
30 To 4-chlorobenzaldehyde (140.6 g, 1 mol) in ethanol (130 ml) was added a solution of sodium 
cyanide (10.6 g, 0.216 mol) in water (105 ml). The mixture was heated at reflux for 2.5 h and 
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then extracted with DCM. The organic phase was washed with sodium bisulfite solution and 
the solvent was evs^rated in vacuo. The compound was isolated by crystallization fiom 
diethyl ether/heptane. 48 g, 34%. 

NMR (400 MHz) 5 7.82 (d. 2H), 7.38 (d, 2H), 7.30 (d. 2H). 7.24 (d, 2H), 5.87 (s, IH), 
4.47 (s,lH). 

MSm/z279,28I(M-H)-. 

b) 1 .2-bisf 4-chlorDphen vDethane- 1 ^-dione 

l>bis(4-chlorophenyl>2-hydroxyethanone, (90 g, 0.320 mol) and nitric acid (170 ml) were 
heated at 100°C until the evolution of nitrogen oxides ceased after 4 hours. The reaction 
mixture was cooled, and water (250 ml) was carefully added. The crude product was filtered, 
washed several times with water and dried under reduced pressure to give a yellow solid (40.4 
g,45%). 

NMR (500 MHz) 6 7.94 (d, 4H), 7.53 (d, 4H). 

c) 5.6-bis(4-chlorophenvnpvrazine-2.3"dicaifaomtrile 

i;2-bis(4-chlorophenyl)ethane-l,2-dione, (20 g, 71.65 mmol), diaminomaleonitrile (8.5 g, 
78.82 mmol) and acetic acid (6 ml) in ethanol (140 ml) and water (93 ml) were heated at 75 
°C ovCToight. The reaction mixture was cooled, and water was added. The precipitate was 
filtered and washed with ethanol and then ether. The crude product was dissolved in DCM 
and treated with activated charcoal, then filtered througjb cdite. After evs^ration, a solid was 
formed and recrystallized from DCM/ethanol to give a pale yellow solid (17.3 g, 69%). 
NMR (400 MHz) 5 7.49 (d, 4H), 7.38 (d, 4H). 

d) 5.6-bisf4-chlorophenvl)pvrazine-2.3-dicarboxvlic acid 

To 5,6-bis(4-chlorophenyl)pyra2ine-2,3-dicarbonitrile, (16.3 g, 46.28 mmol) and KOH (26 g, 
463 mmol) in water (84 ml) was added hydrogen peroxide (35%, 19 ml) followed by a few 
drops of nonanol to reduce foaming. The reaction mixture was heated at reflux for 2fa, cooled 
and washed once with diehtyl ether and acidified to pH 4 with 2M HQ. The precipitate was 
collected through a filter, washed with water and dried imder reduced pressure to give the 
crude product. The crude product was convertd to dimethyl ester by refluxing with hydrogen 
chloride/methanol (100 ml) and purified by HPLC, giving 12.85 g of the methyl ester. The 
resulting methyl ester was treated with lithium hydroxide (2.95 g, 0.123 nunol) in acetonitrile 
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(140 ml) and water (90 ml) at ambient temperature for 1.5 h. The acetonitrile was removed 
under reduced pressure and the aqueous solution was washed once with diethyl ether. 
Acidification with hydrochloric acid (2M) and filtration gave the title compound (1 1.8 g, 66% 
mmol) as a pale yellow solid 
5 NMR (400 MHz) 5 7.51 (d, 4H), 7.41 (d, 4H). MS m/z 389, 391 (M+H)"". 

e) 2.3-bis(4K?MorophenvnfiTOr3,4-Wp Yra7Jne-5J-dinTie 

5,6-bis(4-chlorophenyl)pyrazine-2,3-dicaiboxylic acid (6.7 g, 1730 mmol) and acetyl 
chloride (20 ml) were heated at reflux overnight The acetyl chloride was removed under 
10 reduced pressure to give the title conq)ound (6.2 g, 97%) as a pale yeUow solid. 
NMR (400 MHz) 5 7.51 (d, 4H), 7.41 (d, 4H). 

i) S.6-bisf4-chlorophenvlV 3-(terr-butoxvcaibonvlVpvrazme--2-caifaoxvlic acid 

To a solution of 2,3-bis(4-cUorophenyl)ftiro[3,4-*]pyrazine--5,7-dione, (877 mg, 2.36 namol) 

15 in acetonitrile (15ml) were added /crT-butanol (876 mg, 1 1.8 mmol) and DMAP (346 mg, 2.8 
mmol) - After 30 minutes the solvent was removed in vacuo and the residue was dissolved in 
DCM. Washed with 2 M potassium hydrogen sulfate and water followed by drying 
(magnesium sulfate), fdtration and evaporation of the solvent gave a residue which was 
purified by HPIjC to give the title compound (431 mg, 41%). 

20 ^H NMR (400 MHz) 5 7.35-7.17 (m, 8H), 1.57 (s, 9H) 
MS m/z 445 (M+H)% 443 (M-H)-. 



Pharmacological Activity 

25 

Compounds of the present mvention are active against the receptor product of the CBl gene. 
The compounds of the present invention are active at the CBl receptor (IC50 <1 micromolar). 
Most preferred compounds have IC50 <200 nanomolar. The afBnity of the compounds of the 
invention for central cannabinoid receptors is demonstrable m methods described in Devane 
30 et al.. Molecular Pharmacology, 1988, 34,605 or those described in WOOl/70700 or EP 
656354. Alternatively the assay may be performed as follows. 
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lOpg of membranes prepared from cells stably transfected with the CBl gene were suspended 
in 200iil of lOQmM NaCl, SmM MgCk, ImM EDTA, SQmM HEPES (pH 7.4), ImM DTT, 
0.1% BSA and lOOjiM GDP. To this was added an EC80 concentration of agonist (CP55940), 
the required concentration of test compound and O.liiCi [^^Sl-GTPyS. The reaction was 
allowed to proceed at 30^*0 for 45 min. Samples were then transferred on to GF/B filters using 
a cell harvester and washed with wash buffer (50mM Tris (pH 7.4), SmM Mga2, 50mM 
NaCl). Filters were then covered with scintilant and counted for the amount of [^^S]-GTPyS 
retained ]yy the filter. 

Activity is measured in the absence of all ligands (minimum activity) or in the presence of an 
EC80 concentration of CP55940 (maximum activity). These activities are set as 0% and 100% 
activity respectively. At various concentrations of novel ligand, activity is calculated as a 
percentage of the maximum activity and plotted. The data are fitted using the equation 
y=A+((B-A)/l+((C/x) UD)) and the IC50 value determined as the concentration required to 
give half maximal mhibition of GTPyS binding und^ the conditions used. 

For instance, example 5, (5,6-bis(4-chlorophenyl)-3-(4-methyl-4,5-dihydrooxa2ol-2-yl)^ 
pyrazine-2-carboxylic acid tert-butylester) exhibits an ICSO (hCBl) at l.SnM. 

The compounds of the present invention may provide additional benefits in terms of potency, 
selectivity, bioavailability, half-life in plasma, blood brain peraieability, plasma protein 
bmding or solubility compared to representative reference CBl antagonists/inverse agonist 
agents. 
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Claims 

L A compound of formula (I) 




and pharmaceutically acceptable salts thereof, in which 

and independently represent phenyl, thienyl or pyridyl each of which is independently 
optionally substituted by one or more groups represented by Z; 

10 

Z represents a Ci^alkyl group, a d^alkoxy group, hydroxy, halo, trifluoromethyl, 
trifluoromethylthio, trifluoromethoxy, trifluoromethylsulphonyl, nitro, mono or di Ci. 
salkylamido, Q.-salkylthio, Ci-sallqrlsulphpnyl, Ct-salkylsulphonyloxy, Ci-aalkoxycaibonyl, 
carboxy, cyano, carbamoyl, mono or di Ci-salkyl carbamoyl, sulphamoyl, acetyl, an aromatic 

15 heterocyclic group which is optionally substituted by one or more halo, Ci.4alkyl, 
trifluoromethyl or trifluoromethoxy and a saturated or partially unsaturated 5 to 8 membered 
heterocyclic group containing one or more heteroatoms selected firom nitrogen, oxygra or 
sulphur wherein the heterocyclic group is optionally substituted by one or more Cwalkyl 
groups, hydroxy, fluoro, benzyl or an amino group -NR^'R^ in which R* and R^ mdependently 

20 represent H or Ci-4alkyl; . 

7 

and independently represent a group of formula (CH2)nC00R 
in which n is 0, 1 , 2, 3 or 4; and R'' represents a C4.i2alkyl group, a C3-i2cycloa]kyl group or a 
(C3.i2cycloa]kyI)Ci.3alkyl- group each of which is optionally substituted by one or more of 
25 the following: a Ci^alkyl group; fluoro, amino or hydroxy, or 

R'' represents a group -(CH2)aphenyl in which a is 0, 1, 2, 3 or 4 and the phenyl group is 
optionally substituted by one or more groups represented by Z which may be the same or 
differentor 
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represents a saturated or partially unsaturated S to 8 membeied heterocyclic group 
containing one or more of the of the following: oxygen, sulphur or nitrogen; wh^ein the 
heterocyclic gcoxrp is optionally substituted by one or more Ct-aalkyl groups, Q.sacyl gron>s, 
5 hydroxy, amino or beozyl; or 

R^ and R* independently represent a groiq) of formula -(CH2)o-0-(CH2)p- R* in which o and p 
independently represent an intefger 0, 1, 2, 3 or 4 with the proviso that neither R^ or R"^ is 
methoxy, and R^ represents a Cnzallqrl group or R* represents phenyl optionally 
10 independently substituted by one or more Z groups or R^ represents an aromatic heterocyclic 
group, or a saturated or partially unsaturated S to 8 membeied heterocyclic group containing 
one or more of one following : oxygen, sulphur or nitrogen wherein each of these rings is 
optionally substituted by one or more groups represented by Z which may be the same or 
different ; 

15 

and R"^ independently represent a Ci-iialkyl group optionally substituted by one or more 
fluoro, hydroxy, or amino, provided that if R^ is Cr4alkyl then R"^ cannot be Ci-4alkyl or q 
cannot be 0 in R^, or 

20 

R^ and R"* independently represent a group of formula -{CH2)qR^ in which q is 0, 1, 2, 3 or 4, 
provided that if q is 0 in R^ then q cannot be 0 R^ and vice versa, R^ represents a C3- 
ucycloalkyl group, phenyl, an aromatic heterocyclic group or a saturated or partially 
unsaturated 5 to 12 membered heterocyclic group containing one or more of one following: 
25 oxygen, sulphur or nitrogoi, wherein each of these rings is optionally substituted by one or 
more groups represented by Z which may be the same or different or each of these rings is 
substituted by phenyl which optionaUy substituted by more Ci^alkyl , a Ci^talkoxy, hydroxy, 
halo or trifluoromethyl. 

30 R^ and R^ mdependently represent a group of formula -(CH2)ni-0-(C0)- R^° in which m 
represents an integer 0, 1, 2, 3 or 4, in which R^*^ represents a CM2alkyI group optionally 
substituted by one or more fluoro, hydroxy, or amino or R^° represents a group of formula - 
(CH2)qR^ in which 
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q and is as previously desaibed; 
or 

andR"^ are identical and represent a group of formula CONR^^R^^ 
in which 

5 r" and R*^ independently represent a Ci^alkyl group; 

an (amino)CMaIkyl- group in which the amino is optionally substituted by one or more Q. 
aalkyi groups; 

a (C3.i2cycloalkyl)(CH2)r group wherein g is 0, 1, 2 or 3 wherein the cycloalkyl is optionally 
substituted by one or more fluoro, hydroxy, Ci-aalkyl, Ci-aalkoxy, Ci.aalkoxycaibonyl, 

10 trifluoromethyl, amino or trifluoromethoxy; 

a group r-(CH2)r(phenyl)s in which ris.O, l,2,3or4,sis 1 when r is Q otherwise s is 1 or.2 
and the phenyl groups are optionally independently substituted one or more groups 
represeited by Z; 
n2?)hthyl; 

15 anthracenyl; 

a saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one or 
more hcteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic group 
is optionally substituted by one or more Ci-aalkyl groups, hydroxy, fluoro, trifluoromethyl , 
benzyl or an amino group -NR^^R^ in which R"" and R^ mdependently represent H or Ci.4alkyl ; 

20 1-adamantylmethyl; 

a group - (CHiX Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
substituted by one or more Ci.aalkyI groups and Het represents an aromatic heterocyclic 
group optionally substituted by one, two or three groups selected from a Ci-salkyl group, a 
Ci-salkoxy group or halo ; 

25 or R" represents H and Rl^ is as defined above; 

or R^^ and R^^ together with the nitrogen atom to which they are attached represent a 
saturated or partially unsaturated 5 to 8 membered heterocyclic grOup containing one 
nitrogen and optionally one of the following: oxygen, sulphur or an additional nitrogen; 
wherein the heterocyclic group is optionally substituted by one or more Ci-salkyl groups, 

30 hydroxy, fluoro, trifluoromethyl, trifluoromethoxy, benzyl, Ci^alkanoyl or an amino group - 
NR*R^ in which and R^ independently represent H or Ci^alkyl ; 

with the provisos that 
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1) when and are both a groiq) of formula CONR"r^^ then they do not represent 
carbamoyl, or mono or di Ci.aalkylcaibamoyl and 

2) when R^ R^ and R^ each represent phenyl then R"^ is not benzyl. 

3) when one of R^ or R"^ is Ci-4alkyl then the other is not a group -(CH2)qR' in which q is 0, 

5 

2. A conq)ound according to claim 1, wherein R* and R^ are phenyl optionally substituted by 
one or more groups Z. 

3. A conqxjund according to any of the preceding claims, wherein R* and R^ are both 4- 
10 chlorophenyl. 

4. A compound according to any of the preceding claims, wherein R^ and R"^ independently 
represent a group of formula COOR' in which R*^ is a C4^alkyl group. 

15 5. A compound according to any of the preceding claims, wherein represents a group of 
formula COOR'^ in which R^ is a C4-Balkyl group and R"^ represents a group of formula - 
(CH2)o-0-(CH2)p- R* in which o and p independently represent an integer 0, 1, 2, 3 or 4 R^ 
represents phenyl optionally independently substituted by one or more Z groups. 

20 6. A compound according to any of the preceding claims, wherein R^ and R"^ both represent a 
group of formula CON R^^ R^^ in which R" and R^^ together with the nitrogen atom to which 
they are attached represent piperidino. 

7. A compound according to any of the preceding claims, wherein R^ represrats a group of 
25 formula COOR'' in which R^ is a C«alkyl group and R^ represents a group of formula R^ and 

R"^ independently represent a group of formula -(CH2)m-0-(C0)- R^*^ in which m represents 
an integer 0, 1, 2, 3 or 4, in which R^^ represeiits a Ci.i2alkyl group optionally substituted 
by one or more fluoro, hydroxy, or amino or R^^ represents phenyl optionally substituted by 
one or more groups represented by Z which may be the same or different 

30 

8. A compound according to any of the preceding claims, wherein R^ and R^ are identical. 

9. A compound of formula I according to claim 1 as represented by formula n 
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II 



in which'R^ and are both 4-chlorophenyl; 
5 represents dihydrooxazolyl, (3-oxa-l-azaspiro[4.4]nonenyl), oxazolyl or tetrazol-2- 
ylmethyl optionally substituted by phenyl or a Ci-4alkyl group; and 

r'^ represents a C4-i2aIl<yl group, a C3-i2cycloaIkyl group or a (C3-i2cycloalkyI)Ci_3alkyl- 
group each of which is optionally substituted by one or more of the following: a Ci^alkyl 
group; fluoro, amino or hydroxy. 

10 

10. A compoimd selected from one or more of the foUowmg: 
23-bis(4K?hlorophenyl)-5,6-bis(piperidin-l-ylcarbonyl)pyrazine, 
bis-2,3-(iert-butoxy)-5,6-bis(4-chlorophenyl)pyrazine-2,3-dicarboxylate, 
5,6-bis(4-cWorophenyl)-3-(4,4-dimethyl-4,5-dihydrooxazol-2-yl^ acid 

15 tert-butylester, 

5,6-bis(4-cMorophenyl)-3-(3-oxa-l-azaspiro[44]non-l-en-2-yl>pyraz^ 
tert-butylester, 

5,6-bis(4-cWorophenyI>3-(4-methyl-4,5-dihydrooxazol-2"yl>pyrazm acid tert- 

butylester, 

20 5,6-bis(4-cmorophenyl)-3K4-methyloxazol-2-yl)-pyrazine-2-caA^ acid tert-butylester. 
5,6-bis(4-chlorophenyl)-3-(4-phenyloxazol-2-yl)-pyrazine-2K:a^ acid tert-butylester, 
5,6-bis(4-cmoropheayl)-3K5-phenyW,5-dihydrooxazol-2-yl)-^^ acid tert- 

butylester, 

te/t-butyl 5,6-bis(4-cMorophenyl)-3K2H-tetrazol-2-ylmethyl)pyrazine-^^ and 
25 pharmaceutically acceptable salts thereof. 

11 . A compound of formula I as claimed in any previous claim for use as a medicament. 
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12. A phannaceutical formulation comprising a compound of formula I according to any of 
the claims 1-10, as defined in any either claim 1 or claim 2 and a pharmaceutically acceptable 
adjuvant, diluent or carrier. 

5 13. Use of a conapound of formula I according to any of the claims 1-10 in the preparation of 
a medicamoit for the treatment or prophylaxis of obesity, psychiatric disorders such as 
psychotic disorders, schizophrenia and bipolar disorders, anxiety, anxio-depressive disorders, 
depression, cognitive disorders, memory disorders, obsessive-compulsive disorders, anorexia, 
bulinoia, attention disorders, epilepsy, and related conditions, and neurological disorders such 

10 as dementia, neurological disorders, Parkinson's Disease, Huntington's Chorea and 
Alzheimer's Disease, iimnune, cardiovascular, reproductive and endocrine disorders, septic 
shock, diseases related to the respiratory and gastrointestinal systems, and extended abuse, 
addiction and/or relapse indications. 

15 14. Use of a compound of formula (la) and pharmaceuticaUy acceptable salts thereof, in the 
preparation of a medicament for the treatment or prophylaxis of obesity, psychiatric disorders 
such as psychotic disorders, schizophrenia and bipolar disorders, anxiety, anxio-depressive 
disorders, depression, cognitive disorders, memory disorders, obsessive-compulsive disorders, 
anorexia, bulimia, attention disorders, epilepsy, and related conditions, and neurological 

20 disorders such as dementia, neurological disorders, Parkinson's Disease, Huntington's Chorea 
and Alzheimer's Disease, immune, cardiovascular, reproductive and endocrine disorders, 
septic shock, diseases related to the respiratory and gastrointestinal systems, and extended 
abuse, addiction and/or relapse indications, wherein Formula la has the following graeral 
formula: 

25 




la 



m which and independently represent phenyl, thienyl or pyridyl each of which is 
independentty optionally substituted by one or more groupis represented by Z; 
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Z rqaeseaits a Ci-saliyl group, a Cwalkoxy group, hydroxy, halo, trifluoromethyl, 
trifluoiomethylthio, tiifluoioniethoxy, ttifluoromethylsulphonyl, nitre, mono or di Ci. 
aalkylamido, Q-aalkyisulphonyl, Ci-aalkylsulphonyloxy, d-aalkoxycaibonyl, carboxy, cyano, 

5 carbamoyl, mono or di Q-aalkyl carbamoyl, sulphamoyl, acetyl, an aromatic heterocycUc 
group which is optionally substittoted by one or more halo, Ci.4a]k3ri[, trifluoromethyl or 
trifluoromethoxy and a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more heteroatoms selected from nitrogen, oxygpn or sulphur wherein the 
heterocyclic groi^ is optionally substituted by one or more Cwalkyl groups, hydroxy, fluoro, 

10 benzyl or an amino group -NR*R' in which R" and independently represent H or Cwalkyl; 

and K* independently represent a group of formula {CRzhPOOR! 

in which n is 0, 1, 2, 3 or 4; and R' represents a Q-ualkyl group, a Cs-ijcycloalkyl group or a 
15 (Cs-izcycloalkyOCi-salkyl-groiq) each of which is optionally substituted by one or more of 
tiie following: a Ci!<al]qrl group; fluoro, amino or hydroxy, or 

r' represents a group -(CH2)4)henyl in which a is 0, 1, 2, 3 or 4 and the phenyl gfoap is 
optionally substituted by one or more groiqps represented by Z which may be the same or 
20 different or 

r' represents a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more of the of the foUowing: oxygen, sulphur or nitrogen; wherem the 
heterocyclic group is optionally substituted by one or more Ci-aalkyl groups, Ci-aacyl groups, 
25 hydroxy, amino or benzyl; or 

R^ and R"* independently represent a group of formula -(CH2)o-0-(CH2)p- R^ in which o and p 
independently represent an integer 0, 1, 2, 3 or 4 and R* represents a Ci-nalkyl group or R^ 
represents phenyl optionally independently substitoted by one or more Z groups or R^ 
30 represents an aromatic heterocyclic group or a saturated or partially unsaturated 5 to 8 
membered heterocyclic group containing one or more of one following: oxygen, sulphur or 
nitrogen wherein each of these rings is optionally substituted by one or more groups 
represented by Z which may be the same or different ; 
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R aad R independently represent a Ci.naDcyl group optionally substituted by one or moie 
fluoro, hydroxy, or amino; or 

5 R^ and R* independently represent a groi^ of formula -(CH2)qR^ in which q is 0, 1, 2, 3 or 4 
and R^ represents a Cj-izcycloalkyl group, phenyl, an aromatic heterocyclic group or a 
saturated or partially unsaturated S to 8 membered heterocyclic group containing one or more 
of one following: oxygen, sulphur or nitrogen wherein each of these rings is optionally 
substituted by one or more groups represented by Z which may be the same or different; or 

10 

R^ and R'* independently represent a group of formula -(CH2)ni-C)-(C0> R^® in which m . . 
represCTts an integer 0, 1, 2, 3 or 4 , m which R*° represents a Ci.i2alkyl group optionally 
substituted by one or more fluoro, hydroxy, or amino or R^® represents a group of formula - 
(CH2)qR^ m which 
15 q and R^is as previously described; 
or 

R^ andR"^ independently represent a group of formula COI^R^^R^^ 
in which 

R^^ and R^^ independently represent a Ci^alkyl group; 
20 an (amino)Ci^alkyl- group in which the amino is optionally substituted by one or more 
salkyl groups; 

a (C3.i2cycloalkyl)(CH2)g- group wherein g is 0,1, 2 or 3 wherein the cycloalkyl is optionally 
substitoted by one or more fluoro, hydroxy, Q-aalkyl, Q-aalkoxy, Q.aalkoxycarbonyl, 
trifluoromethyl, amino or tdfluoromethoxy; 
25 a group -(CH2)r(phenyl )s in which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
and the phenyl groups are optionally independently substituted one or more groups 
represented by Z; 
naphthyl; 
anthracenyl; 

30 a saturated or partially unsaturated 5 to 8 membered heterocyclic groiq) containing one or 
more heteroatoms selected firom nitrogen, oxygen or sulphur wherein the heterocyclic group 
is optionally substituted by one or more Ci-aalkyl groups, hydroxy, fluoro, trifluoromethyl , 
benzyl or an amino group -NR'^R^ in which R* and R^ independently represent H or Ci-4alkyl ; 
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l-adamantylmethyl; 

a group - (CH2)t Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
substituted by one or more Ci^alkyl g/xntps and Het represents an aromatic heterocyclic group 
{^tionally substituted by one, two or tiiree groups sdected from a Ci.saUqrl group, a Ci. 
5 salkoxy group or halo; 

or R" rcptesMits H and Rl^ is as defined above; 

or R" and Rl^ together with the nitrogen atom to which they are attached represent a 
saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one 
nitrogen mi optionally one of the following: oxygen, sulphur or an additional nitrogen; 
10 wherem the heterocyclic ffGap is t^tionally substituted by one or more Ci-aalkyl groiqs, 
hydroxy, .fluQtp, trifluoromeaiyl, toifluorometiioxy,- benzyl, Ci.<alkanoyl or an ammo group - 
NR'Ri'' in which R* and R" independently represent H or Ci^jalkyl ; 

witii the proviso that whrai one of R^ and R"* is a Ci-aalkyl group, a d-aalkoxymetiiyl group, 
trifluoromefliyl, a hydroxyCi-salkyl group, Cwalkoxycarbonyl, carboxy, carbamoyl, or mono 
15 or di Ci-3alkylcarbamoyl then the oflier does not represent a group of formula CONR R . 

15. A method of treating obesity, psychiatric disorders, psychotic disonters, schizophrenia 
and bipolar disorders, anxiety, anxio-depressive disorders, depression, cognitive disorders, 
memory disorders, obsessive-compulsive disorders, anorexia, bulnnia, attention disorders, 

20 epilepsy, and related conditions, neurological disorders, neurological disorders, Parkinson's 
Disease, Huntington's Chorea and Alzheimer's Disease, immune, cardiovascular, 
reproductive and endocrine disorders, septic shock, diseases related to the respiratory and 
gastrointestinal system, and extended abuse, addiction and/or relapse indications, comprising 
administering a pharmacologically effective amount of a compound of formula I according to 

25 any of the claims 1-10 to a patient in need thereof. 

16. A metiiod of treating obesity, psychiatric disorders, psychotic disorders, schizophrenia and 
bipolar disorders, anxiety, anxio-depressive disorders, depression, cognitive disorders, 
mranory disorders, obsessiv&^ompulsive disorders, anorexia, bulimia, attention disorders, 

30 epilepsy, and related conditions, neurological disorders, neurological disorders, Parkinson's 
Disease, Huntington's Oiorea and Alzheimer's Disease, immune, cardiovascular, 
reproductive and endocrine disorders, sq)tic shodc, diseases related to tiie respiratory and 
gastrointestinal system, and attended abuse, addiction and/or relq)se indications, comprising 
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administering a pharmacologically effective amount of a compound of formula la to a patient 
in need thereof, wherein Formula la has the following graeral formula: 




la 



in which and independently represent phenyl, thienyl or pyridyl each of which is 
indepmdently optionally substituted by one or more groiq)S represented by Z; 

Z represents a Q^alkyl group, a Ct.^alkoxy grotqp, hydroxy, halo, trifluoromethyl, 
trifluoromethylthio, trifluorometfaoxy, trifluoromethylsulphonyl, nitro, mono or di Cu 
3allq^lamido, Ci-aalkylsulphonyl, Ci.salkylsulphonyloxy, Ci.salkoxycarbonyl, carboxy, cyano, 
caifoamoyl, mono or di Ci.salkyl carbamoyl, sulphamoyl, acetyl, an aromatic heterocyclic 
group which is optionally substituted by one or more halo, Q^alkyl , trifluoromethyl or 
trifluoromethoxy and a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more heteroatoms selected from nitrogen, oxygen or sulphur wherein the 
heterocyclic group is optionally substituted by one or more Ci-aalkyl groups, hydroxy, fluoro, 
benzyl or an amino group -NR^R^ in which R^ and R^ independently represent H or Ci-4alkyl; 

R^andR^independently represent a groi5> of formula (CH2)nCOOR^ 

in which n is 0, 1, 2, 3 or 4; and R^ represents a Ci.ualkyi group, a C3-i2cycloaIkyl group or a 
(C3.ueycloalkyl)Ci-3alkyl- group each of which is optionally substituted by one or more of 
the following: a Ci^alkyl group; fluoro, amino or hydroxy, or 

R^ represents a group -(CH2)aphenyI in which a is 0, 1, 2, 3 or 4 and the phenyl group is 
optionally substituted by one or more groups represrated by Z which may be the same or 
different or 
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represents a saturated or partially unsaturated 5 to 8 membered heterocyclic group 
containing one or more of the of the following: oxygen, sulphur or nitrogen; wherein the 
heterocyclic group is optionally substituted by one or more Q-aalkyl groups, Ci-sacyl groups, 
hydroxy, amino or benzyl; or 

5 

and R'* independenfly represent a group of formula -(CH2)o-0-(CH2)p" in which o and p 
independenfly represent an mteger 0, 1, 2, 3 or 4 and R** represents a CnzaDcyl group or R^ 
represeats phenyl optionally independenfly substituted by one or more Z groups or R' 
represents an aromatic heterocyclic group or a saturated or partially unsaturated 5 to 8 
10 membered heterocyclic group containing one or more of one following: oxygen, sulphur or 
nitrogen wherein each of these rings is. optionally substituted by oue or more groups 
represented by Z which may be the same or differrat ; 

R^ and R'^ independenfly represent a Ci-^alkyl group optionally substituted by one or more 
15 fluoro, hydroxy, or amino; or 

R^ and R^ independenfly r^resent a group of formula -(CH2)qR^ in which q is 0, 1, 2, 3 or 4 
and R^ represents a C3.i2cycloaIkyl group, phenyl, au aromatic heterocyclic group or a 
saturated or partially unsaturated 5 to 8 membered heterocyclic group containmg one or more 
20 of one followmg: oxygen, sulphur or nitrogen wherem each of tiiese rings is optionally 
substituted by one or more groups represented by Z which may be die same or different; or 

and R"^ independenfly represent a group of formula -(CH2)m-0-(C0> R^° in which m 
represents an integer 0, 1, 2, 3 or 4, in which R^^ represents a Ci_i2alkyl group optionally 
25 substituted by one or more fluoro, hydroxy, or amino or R^° represents a group of formula - 
(CH2)qR^ in which 
q and R^ is as previously described; 
or 

11 12 

R^ and R"^ independenfly represent a group of formula CONR R 
30 in which 

R" and R^^ independenfly represent a Ci-ealkyl group; 

an (amino)CMalkyl- group m which flie amino is optionally substituted by one or more Q. 
aalkyl groups; 
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a (C3.i2cycIoa]lcyl)(CH2)g- group wherein g is 0,1 , 2 or 3 wherein the cycloalkyl is optionally 
substituted by one or more fluoro, hydroxy, Ci-aalkyl, Q.aalkoxy, Ci-aalkoxycaibonyl, 
trifluoiomethyl, amino or trifluoromethoxy; 

a group -(CH2)r(phenyl )s in which r is 0,1, 2, 3 or 4, s is 1 when r is 0 otherwise s is 1 or 2 
5 and the phenyl groiq)S are optionally independentiy substituted one or more groups 
represented by Z; 
n25)hthyl; 
anthracenyl; 

a saturated or partially unsaturated S to 8 membered heterocyclic group containing one or 
10 more heteroatoms selected from nitrogen, oxygen or sulphur wherein the heterocyclic group 
is optionally substituted by one or more Cj-salkyl groups, hydrpxy, fluoro^ trifluoromethyl , 
benzyl or an amino group -NR*R^ in which and .R^ independentiy represent H or CMalkyl ; 
1-adamantylmethyl; 

a group - (CH2)t Het in which t is 0,1, 2, 3 or 4, and the alkylene chain is optionally 
15 substituted by one or more Cuaalkyl groups and Het represents an aromatic heterocyclic group 
optionally substituted by one, two or three groups selected from a Ci.salkyl group, a Ci. 
salkoxy group or halo; 

or R^^ represents H and Rl^ is as defined above; 

or R" and Rl^ together with the nitrogen atom to which they are attached represent a 
20 saturated or partially unsaturated 5 to 8 membered heterocyclic group containing one 

nitrogen and optionally one of the following: oxygen, sulphur or an additional nitrogen; 

wherein the heterocyclic group is optionally substituted by one or more CusdSkyl groups, 

hydroxy, fluoro, trifluoromethyl, trifluoromethoxy, benzyl, Ci^alkanoyl or an amino group - 

NR*R^ in which R* and R^ independentiy represent H or Ci^alkyl ; 
25 with the proviso that when one of R^ and R* is a Ci-aalkyl group, a Ci-aalkoxymethyl group, 

trifluoromethyl, a hydroxyCi.salkyl group, Ci-salkoxycarbonyl, carboxy, carbamoyl, or mono 

or di Ci_3alkylcaibamoyl then the other does not represent a group of formula CONR^^R^^ 

17. A compound according to any of the claims 1-10 for use in the treatment of obesity. 
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